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PROVIDES 
RELIABILITY 


In the air, there is no substitute for the reliability factor which Bendix 
always engineers into a product. Bendix navigation systems . . . 
communications equipment . . . airframe and engine components are 
the finest made . . . providing performance compatible with the 
demands of today’s jet aircraft. Bendix continually devotes its vast 
engineering resources and efforts to producing instrumentation to 
make flights more dependable and equipment more reliable. 
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e « e IN COMMUNICATIONS 


Bendix * VHF Radio Transmitters and Receivers « 
Interphone Systems « Audio Control Panels « Passenger 
Address Systems « Amspeakers* « Antennas « RF Power 
and VSWR Instruments 


IN NAVIGATION 


Bendix Weather Radar « Doppler Navigation Systems « 
Helicopter Radar « Dead-reckoning Navigation Systems « 
Self-contained Integrated Navigation Systems for Military 
and Commercial Aircraft « Automatic Radio Compass 
Systems « Marker Beacon Receivers « VHF Omni-Range 
Equipment « VHF Ground Direction Finders « Glidescope 
Receivers « Microwave Equipment « Automatic Direction 
Finder Systems ¢ Indicators « Automatic Pilot Systems « 
Central Air Data Computers « Polar Path* Compass 

e Supersonic Flight Control Systems. 


IN ENGINE COMPONENTS 


Bendix Direct Injection Fuel Systems « Fuel Metering Systems 
e Jet Engine Analyzers for Temperature and Vibration 
Carburetors « Fuel-Flow Totalizing Systems ¢ Engine 
Starting Equipment « Magnetos « Ignition Analyzers « 
Ignition Systems « Electrical Connectors « Generators 


IN AIRFRAME PARTS 


Bendix Hydraulic Actuating Equipment « Shock-absorbing 
Struts e Hydraulic Master Cylinders « Landing Gear— Wheels 
e Cerametalix* Brake Lining « Power Brake Valves « 

Rotor Type Brakes « De-icer Systems ¢ Anti-Skid Devices 

e Oxygen Systems 


The part of Bendix in the transportation field is vast and varied. 
And because Bendix always anticipates aviation'’s next advance, 
almost every plane that flies relies on Bendix creative engineering 
and reliability in some way. 


*Registered Trademark 


“Send beternctionadl DIVISION 


205 E. 42ND ST., NEW YORK 17, N.Y., U.S.A. CABLE ADDRESS: ‘‘BENDIXINT’’ 
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The Smiths Para Visual Director (P.v.p.) 
Display Unit—an entirely new concept 
in flight director display 

In the Bea de Havilland 121, three units 
are sited about each pilot. The centre unit 


indicates bank demands while the side units 
provide pitch director information. 

The P.v.D. may be used as a conventional flight 
director instrument, coupled to localiser and 
glide path for use in low minima weather 
conditions and as an effective visual 

monitor of the autopilot. 
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Smiths 
are in 


the picture 





Wi 


This is a mock-up of the Bea de Havilland 121 
cockpit. Smiths equipment has been specified to 
provide automatic flare control when the aircraft 
enters service. Smiths s.z.P. automatic pilot (the 
pilot’s controller is in the bottom centre of the 
picture) operates on the Multiplex principle and 
will, ultimately, provide full automatic landing 
facilities to civil safety standards. Smiths Para 
Visual Director (P.v.p.), a revolutionary flight 
director display, can be seen around the panel 
coamings. In the D.H. 121 Smiths p.v.p. will operate 
in conjunction with the new Smiths integrated 
Flight System, specifically designed in con- 
junction with sea to fit the 121’s operational 
role. 

Over 40 Smiths instruments are in the 121 
cockpit and Smiths supply, in all, no fewer than 
215 individual items of equipment including the 
Fuel Contents System. 

To both aircraft constructors and operators 
Smiths—a name with a world of meaning—means 
an organisation with first class research, design 
and engineering facilities. One name to solve all 
your instrument problems; navigation, engine, 
fuel measurement and flight control . . . when it 
comes to instrumentation, let Smiths put you in 
the picture. 
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RLVIN HOUSE, WEMBLEY PARK DRIVE, WEMBLEY, MIDDX. Telephone WEMBLEY 8888. Telegrams AIRSPEED, WEMBLEY. Telex 25366 
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LATEST ADDITIONS TO A DISTINGUISHED RANGE 


AMPLILITE LIGHTWEIGHT HEADSET 


*Lightweight without sacrificing * Immediate ‘all position’’ boom arm for 


robustness. individual adjustment. 
* Outstanding speech quality—fully * Choice of microphone: 
tropicalised electro-magnetic insets. e Noise cancelling magnetic. 
* Ear enveloping shells in three forms: e Standard magnetic. 
e Liquid seals—for fully effective e Miniature carbon. 


noise exclusion, 


e Foam sponge—doughnut type ear 
cushions of sheathed plastic 


sponge. 
Further data on these new products, and e Ventilated for cool wearing 
full information on other specialised comfort. 


acoustic equipment from Amplivox 
manufacturers of the most extensive 
range of headsets and microphones in 
the U.K.— is available on request. 


















HAND MICROPHONES 


High speech-quality hand-microphones 
in three versions each with press-to-talk 
switch and extensible cord: 

1 Noise Cancelling —fully tropical- 
ised NATO designated differential 
microphone. 

2 Standard Electro-Magnetic— 
highly sensitive magnetic inset. 


y- |) a Op A OD.< 


LIMITED 





Beresford Avenue 

Wembley, Middlesex 

Telephone: WEMbiey 8991 

Telegrams & Cables: Amplivox, Wembley 


3 Transistorised—noise cancelling 
or standard magnetic microphone 
with built-in 3-stage transistor 
amplifier. 
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handling reliability 
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B.P.A. is a company long established in the design and 
production of power operated control mechanisms. Recent 
credits to the concepts and manufacturing capabilities of the 
company include the power control units installed in many 
— aircraft and technical projects of advanced design. 

Their high standard of reliability is assured by the adoption 
of well tried mechanisms with a long history of trouble- 
free service. 





e- ————> LOOK TO B.P.A. 

a for power control systems to meet 
ing . 

0 LY the requirements of the future... 


BOULTON PAUL AIRCRAFT LTD 


WOLVERHAMPTON ENGLAND 
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Features: 

Press button, 9%-position, back-rest. 
Bungee operated quick return with for- 
ward emergency fali. Stainless steel 
cappings and non-f removable ash- 
tray housed in centre arm, also recessed 
fittings for detachable lightweight meal 











tray. Meal-tray stowage and magazine 
pocket with zipped openings in rear 
upholstery. Individual retractable 2-posi- 
tion footrests fitted to each seat place. 
Life-belt stowage at front on either side, 
Overall wt. approx. 65 Ib. 


YY Y 


¥ 2 
WS 


Yfy 
y) 


S 


YH 
Uff 


Yy 


Yyyy 


Y 


; % % 


Yj 


YY Yyf 


COMET FIRST CLASS SEATS 


developed for 


UY 
Yj 


AEROLINEAS ARGENTINAS, COMPANIA 
MEXICANA de AEROPLANOS & MISRAIR 


BRITISH EUROPEAN AIRWAYS 
& OLYMPIC AIRWAYS 


Features: 

Press button, four position, back-rest 
with controlled forward emergency 
brake. Stainless steel cappings, remov- 
able ashtray housed in centre arm. Meal SS 
tray elegantly fitted and recessed into WW 
rear of squab when not in use. Capacious SN \ \ Ng 
plastic net pocket, readily accessible. Life- N 

\ Rear view of Mk.4.B. Seat for B.E.A., 


A 


NSS \ \ \N SSX 
SS QQ \\N 
\ N \ \ \ side. 


jackets neatly stowed in front at either 
showing meal tray extended and as 


SK NN 
\N 


recessed into rear of seat when not in 


Overall wt. approx. 62 Ib. use. Note overall clean lines. 


These seats, of magnesium alloy, argon-arc 
welded tubular construction, have been 
manufactured to de Havilland specification 
and can be upholstered with Lancedown 
interiors to suit any requirement. Particularly 
pleasing effects can be produced, that for 
Aerolineas featuring Stellar Blue and Mush- 
room: C.M.A.—'‘Fiesta’ Green and Signal 





Red: Misrair (United Arab Airlines}—Laven- 
der Blue and Cerise. Standard upholstery for 
B.E.A. features Clerical Grey cloth and con- 
trasting Coral Synthede, with armrests in 
matching leather. For Olympics—Mushroom 
and Andes Rose. 


LANCEFIELD AIRCRAFT COMPONENTS LTD 


71-83 HERRIES STREET, LONDON, W.10 


Telephone: LADbroke 2951 (4 lines) 
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AND TIME DELAY 1 SE 


FOR REEFING CORD dol ? 
£ 

















MIDLAND ROAD, LONDON, N.W.1 EUSton 6151 (10 lines) 


 \ } Te pment 
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airline galley 
equipment 


Illustrated are two galley units installed 
in de Havilland Comet 4c aircraft for 
Middle East Airlines. Altogether 11 units 
comprise the fore and aft galleys in the 
Comet 4c. The galley units were designed 
by de Havilland’s in conjunction with 
our specialised design team which has 
been responsible for all galleys in the 
Comet 4c and other marks of this famous 
aircraft. 


Most of the world’s leading airlines have 
chosen Henshall galleys and associated 
equipment. 


Our facilities are available for design 
and manufacture of passenger lights, 
galleys and equipment including the 
renowned Airfrig, toilets, hat racks, etc. 


Discuss your furnishing problems with 
Henshalls—the leading British aircraft 
interior furnishing specialists. 











Individual passenger lights, de Havilland designed—manufactured by Henshall, specified 
by Middle East Airlines and all other Comet operators. 
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_ WOW 8888’ AIRCRAFT ENGINEERS & SHEET METAL WORKERS 
AND SONS 
(ADDLESTONE) LIMITED 


SS 


OYSTER LANE, BYFLEET, SURREY 
Tel: Byfleet 42271-2-3 Grams: Hentone Rly: West Weybridge 
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| Plessey MARK 6 


A new conception in high performance connectors 
with 6 outstanding features * 








Crimped connections 
55°c to + 155°c 
Bayonet Coupling 

6 to 55 contacts 
Pressure sealed 


*K 
* 
* 
*K 
* 
*K 


1kV. all contacts 





The new Plessey Aluminium Mark 6 is an entirely new conception in electrical connectors — offering 
a greater number of contacts than the ubiquitous Mark 4 plus other singular features introduced to 
meet the exacting requirements of this modern age. 

To the aircraft and missile designer, it offers a considerable saving in weight plus efficient operation 
and dependable service over an extremely extensive temperature range. To the designer of electronic 
equipment it offers a high standard of performance with valuable space-saving dimensions. 

To all users of electrical connectors, the Plessey Mark 6 Connector constitutes the latest example 
of forward thinking design and unsurpassable efficiency from a Company recognised throughout the 
world as one of the leading manufacturers of high quality, reliable electrical connectors. 


WIRING & CONNECTORS DIVISION 
THE PLESSEY COMPANY LIMITED - CHENEY MANOR - SWINDON - WILTS - SWINDON 6251 


Overseas Sales Organisation: Plessey international Limited - Ilford - Essex - Ilford 3040 
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designers and manufacturers of seating 
for all types of aircraft 





GY FLIGHT EQUIPMENT 101 enering 


142 CROMWELL ROAD LONDON SW7_ FREmantle 3011 Flightequip London 
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STAN 7-8-9 


Chosen by the civil aviation 
authorities of Belgium, Canada, 
United Kingdom, Netherlands 
and Switzerland. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, 63 Aldwych, London W.C.2 
RADIO SYSTEMS DIVISION © OAKLEIGH ROAD - NEW SOUTHGATE - LONDON, N.!! 


ROS RR NS AL ALS aT A 


COMMUNICATIONS 
GROUP 

















William Mallinson — “!! widthandtofitagalley 
and Soms 1I.td. 
130 HACKNEY ROAD -LONDON -€E.2 EGB.4. which has given many 


Telephone (Technical Soles)—Crayford 26244 


MANUFACTURERS OF PLYWOOD 


Velegrems “Aimener’ Londen floor taking direct seat loads. 
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GALLEY 
EQUIPMENT 


Weal Tray Foxe, 


Sar Boxed 
Coupoment’ Boxed 


MEAL BOX, Type 1/108 
(weight 105 Ib.) 
Designed to take 6 or 8 trays 
installation measuring 

114” x17" x 184". 
Constructed from MALLITE 


years of service as an aircraft 


ARMOURPLY - PANELS AND AIRCRAFT LAMINATES 











L. A. RUMBOLD &CO 


Interior of a 
V.L.P. Friendship 
with seating 

and furnishing 
supplied by 
Rumbold. 


RUM@OLD 


* KILBURN + LONDON - N.W.6- MAlda Vale 7366-7-8 


. LTD 
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Firestone 


HIGH SPEED MULTI-RIBBED 





Today’s 


At the two critical points 

of every flight — 

take-off and landing —tyre 
quality and performance 
assume paramount 
importance: nowhere more so 
than in the operation of 
international jetliners. 


jet services 
land on 
Firestone 
tyres 


Piston engined aircraft use 
Firestone Gear Grip 

Sky Champion for safe, 
economical operation. 





Firestone TYRES — consistently good 


FIRESTONE TYRE & RUBBER COMPANY LTD., 
GREAT WEST ROAD, BRENTFORD, MIDDX. 
A.1.D. & A.R.B. Approved. 
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ORCHARD & IND LIMITED 


TECHNICAL PRINTERS TO THE AIRCRAFT INDUSTRY 





ORCHARD & IND LIMITED - NORTHGATE - GLOUCESTER - Tel: 23091 (3 lines) 


Our Services Provide 


@ Letterpress and Lithography 


@ A special composing process for technical manuals 
showing a 50°% reduction in price on comparable 
letterpress 


@ Binder manufacture, including a patented style for 
ATA 100. Prompt and efficient service for all types of 
binders. Send enquiries 


@ Expert and 


customers’ own matter 


@ Advice and assistance to clients at every stage of 
technical printing 


rapid collation of pages, including 
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SPITFIRE 


THE STORY OF A 
FAMOUS FIGHTER 


BY BRUCE ROBERTSON 


The story of the Spit- 
fire and the Seafire; 
their development 
from the Schneider 
Trophy contests, 
from Merlin to Grif- 
fon engines and from 
machine-guns to 
rocket projectiles. 


Told in 100,000 
words, 275 photo- 
graphs, a type-by- 
type review of ALL 
Spitfire and Seafire 
Marks, 30 full-page 
3-view two-tone rep- 
resentative paintings 
and 56 profiles show- 
ing camouflage and 
serial variants. 


SP iriure. “fare Stoay 
» OF APaMOUS rere, 





TAL BABALU eT 


Size is 8§” x 11}”, 212 pages 
cloth bound, weight is 2} Ib., 

price 45/-. Write to Dept. FT/7 
for illustrated leaflet describ- 
ing fully contents of this book. 


HARLEYFORD PUBLICATIONS LTD. 
LETCHWORTH, HERTFORDSHIRE, ENGLAND 
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VM UHC 0 ALL-CHANNEL 


VHF COMMUNICATIONS 








WITH REVOLUTIONARY ALL-NEW 
TRANSISTORIZED POWER SUPPLY 


@ 90-360 channel transmitter (50 ke spacing; 118-135.95 mc). 
@ 90-560 channel receiver (108-135.95 mc). 


@ Permits crystal-controlled tuning to VOR/LOC frequencies 
and simultaneous glide slope channeling. 


@ Permits SCS, DCS or completely flexible cross channel tuning 


@ New {penstaterians power supply saves space and 4 pounds 
weight. 


@ CAA TSO’d for scheduled airline use. 
@ 22 pounds total weight, 4% ATR. 


For full information write or cable 


; a Phen AIRCRAFT SUPPLIES, 


Teterboro, N. J., U.S.A. Cable VANDUSAI 








NARCO world-wide Distributors 
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¥ @ CABIN COMPRESSORS - COLD AIR UNITS 


re VALVES - SENSING UNITS - WATER EXTRACTORS ; 
ie VAPOUR CYCLE COOLING EQUIPMENT 7 










FANS - RADAR COOLING UNITS - TURBO ALTERNATORS 
PNEUMATIC ACTUATORS - STATIC COOLING UNITS 

TEST CABINETS - PRESSURE TESTING TROLLEYS 

AIR CONDITIONING TROLLEYS 











SIR GEORGE GODFREY & PARTNERS LTD. 
HANWORTH, MIDDLESEX - HENLEY, OXFORDSHIRE 
Telephone: FELtham 3291 Cables: Godfrepart, London 





SIR CRORGE COOFREY & PARTHERS LTO 








ASSOCIATED COMPANIES IN CANADA, AUSTRALIA, SOUTH AFRICA 
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The world’s number one 
feeder liner — powered 
by Rolls-Royce Dart 
turbo-prop engines. 


Quick turnround— More flights — Low operating costs — Greater profit margin 


HAWKER SIDDELEY 


AVIATION 
32 Duke Street, St. James's, 
London, S.W.1. 
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AIRCRAFT, SPACECRAFT, MISSILES 


Official Organ of the Royal Aero Club First Aeronautical Weekly in the World Founded 1909 


First with the Finest 


RECENT letter from a Canadian reader, printed under the above title, 

expressed the view that, although the British aircraft industry is capable 
of designing outstanding aircraft, it is “quite incapable of producing these at the 
particular time when their advanced features can best be exploited.” The letter 
made particular reference to the de Havilland Trident and Boeing 727 programmes, 
and specific comment is called for, having regard to the all-out effort being exerted 
by de Havilland to build their new short-range jet to a competitive schedule and 
to sell it in world markets. 

As we have previously remarked, the 727 orders were not unexpected. They 
are viewed at Hatfield not as a sudden setback but as a continuing and sharpening 
challenge. It was with particular satisfaction that we recently published the time- 
scales of the British and American contenders, remarking, “D.H. concede nothing 
to Boeing in the speed with which their programme is being implemented.” More 
recently we have noted the interest shown in the Trident by American Airlines, 
expressing the view that one reason for this interest must be delivery dates. The 
first of BEA’s Tridents should be handed over in mid-1963, and the first Boeing 
727s should go to Eastern Air Lines at the beginning of 1964. Boeing accept this 
lead and “would not be surprised” to see the Trident certificated before their own 
aircraft. They are not unaware of de Havilland’s exemplary delivery record. 


Both Sides of the Picture 


The year has opened with the entire nation contemplating a bleak economic 
scene. Exports are the clamant need if we are to survive. In terms of competition 
the aircraft industry has never had it so bad; though that is very far from meaning 
that the industry has had it for good. The Trident programme thrusts ahead. The 
BAC range of rear-jet airliners sounds its own unique challenge. There is optimism 
at Handley Page for Herald sales; at Avro for the 748; at Shorts for the Britannic 
and Skyvan; at Hawker for P.1127 developments; at Westland for the new family 
of turbine helicopters; and at BEAGLE for the brood of pups that is on the way. 
Saunders-Roe, Vickers South Marston and Folland are literally cushioning the 
vicissitudes of changing times and changing needs with ground-effect vehicles. 
The engine builders continue to keep us ahead of the world. The ancillary industry 
is not only producing but pioneering. And we are certainly not forgetting 
Armstrong Whitworth, where all hands must be tremendously encouraged to 
read this extract from a recent press release: “. . . a sleek, jet-prop Argosy 
Airfreighter took off from Tinker Field, Oklahoma, on its first flight under 
Riddle’s $25 million MATS ‘Logair’ contract ... The Argosy Airfreighter, built 
by Armstrong Whitworth of England, is powered by four Rolls-Royce jet-prop 
engines and is America’s only commercially operated turbine-powered cargo 
plane.” The release was issued by Riddle Airlines of Miami, Florida, USA. 

The foregoing are solid commercial facts. The industry is offering what our 
Canadian correspondent rightly describes as outstanding aircraft. That same 
industry has re-established itself in recognition of its problems—another fact 
for which, as events have turned out, we must be profoundly thankful. In a recent 
Flight interview Sir George Dowty, president of the SBAC, expressed the belief 
that the industry could look ahead fairly confidently for some two years or so. 
Nevertheless, we must recognize that a very high proportion of the aircraft that 
we shall be building during those years are filling domestic orders. 

In promoting exports we believe that this journal has particular responsibilities : 
to present the products of the British aircraft industry to a world-wide readership; 
to apprise that industry of competing products; and, as on the present occasion, 
to review the scene with candour. 
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FROM ALL 
QUARTERS 


P.1127 Discussed in Rome 


DURING his meetings in Rome between January 18 and 21, 
reported on page 108, the Minister of Aviation, Mr Peter Thorney- 
croft, discussed possible Anglo-Italian collaboration in the military 
field. He talked at length with Sr Andreotti, the Italian Minister 
of Defence, and dwelt particularly upon the Hawker P.1127. An 
Italian technical team is at present in Britain studying the P.1127. 

Italy is the source of the Fiat G.91, the standard NATO tactical- 
attack aeroplane which the P.1127 is designed to replace. There 
is no Italian VTOL project in the same class, although there are 
at least 16 in other NATO countries. Bristol Siddeley, who make 
the P.1127 powerplant, have a manufacturing agreement with Fiat. 


English Electric Changes 


CHANGES in flying and commercial posts have been announced 
by English Electric Aviation Ltd. Mr J. L. Dell has been appointed 
chief test pilot, succeeding Mr R. P. Beamont, who has taken up 
his new position as deputy chief test pilot of BAC (Flight, 
August 12 last year) and who will be responsible for flight- 
testing the TSR.2. Mr Beamont will continue to be manager of 
flight operations and a special director of English Electric Avia- 
tion. On the commercial side, Air Cdre Strang Graham has 
retired from his position as commercial director of the company’s 
aircraft division and from the English Electric Aviation board. 
Mr A. G. Duguid has been appointed commercial manager, air- 
craft division, responsible to the chief executive; his office is at 
Warton Aerodrome, Lancs. Mr J. W. Adderley, sales manager, 


IF 





A. G. Duguid J. W. Adderley J. L. Dell 


aircraft division, will now also be in charge of the London office 
of the aircraft division. 

Mr Dell, who is 36, became English Electric Aviation deputy 
chief test pilot in December 1959; he was previously attached to 
the company (from January 1957) as RAF Fighter Command 
liaison officer. He has taken an active part in the development 
of the Lightning. Mr Duguid, formerly sales director of Field 
Aviation Co Ltd of Canada, is 43; from 1946 to 1950, before 
emigrating to Canada, he was senior MTCA representative at 
Ringway Airport, Manchester. Mr Adderley, 40, has been on the 
English Electric sales staff since 1952 and sales manager since 
1956. Previously (from 1948 to 1952) he was technical represen- 
tative in the UK for Avro Canada. 


Astazou Barons 


AS reported briefly last week, Beech Aircraft and SFERMA have 
signed an agreement by which the first turboprop-powered light 
twins will become commercially available both in the US and in 
Europe and the Middle East. So far, SFERMA have almost com- 
pleted flight-testing a specially converted Travel Air with two 
470 h.p. Turboméca Astazou turboprops. Now, SFERMA are 
converting airframes of two Barons at their St Nazaire factory for 
the same engines; and six more airframes are on order for con- 
version and commercial sale. Progressively, the St Nazaire factory 
will take over licence production of the complete Baron and Beech 
are to fit Astazous to some Travel Airs in the US. The price of 
a basic Astazou Baron without radio in France is to be between 
350,000 and 400,000 New Francs (£25,900 to £29,700). 


MUSTANG EXECUTIVE: This P-51, converted into a two-seat execu- 
tive aircraft by Lear Inc, is being operated from Geneva by Mr William P. 
Lear Jr (left), the company's director of European operations. It is 
used as a research vehicle for Lear instruments and automatic flight 
control equipment in addition to its executive transport role. With 
Mr Lear is Mr Robert J. Clark of North American Aviation 







DINING-IN the new Air Minister, Mr Julian Amery, at Fighter Com- 
mand HQ last Monday: from left, Sir Maurice Dean, Permanent Under- 
Secretary of State for Air; Mr Amery; Air Chief Marshal Sir Thomas 
Pike, Chief of the Air Staff; and Air Marshal Sir Hector McGregor 

AOC-in-C Fighter Command . 


Turboméca have laid down a production batch of 80 Astazous. 
Each will be capable of giving 560h.p. but will be derated to 440h.p. 
for the Baron. A new reversible propeller with blade-tip speeds 
limited to MO.8 is being designed. The complete powerplant 
with propeller will weigh 474lb. Using the existing Beech sales 
organization, SFERMA will market the Baron, with or without 
Astazous in Europe, Africa (except the UAR), Persia, Turkey and 
Israel. Common Market tariffs against imported business aircraft 
are to rise to 3.6 per cent and then to 15 per cent. Data include: — 

Span, 37ft 9in; length, 25ft Sin; wing area, 199 sq ft; empty weight, 
2,970Ib; gross weight, 5,400lb; fuel tankage, 171 Imp gal; seats, 5, 
Performance: Maximum speed, 286 m.p.h.; cruising speed 268 m.p.h,; 
twin-engined climb, 3,140ft/min; single-engined climb, 1,090ft/min; 
twin-engined service ceiling, 27,200ft; single-engined service ceiling, 
18,000ft; stalling speed, 76 m.p.h.; take-off distance to 50ft, 492ft; land- 
ing distance from 50ft, 658ft; range, with reserves, 825 miles. 


Family Gliding Records 
NO fewer than 12 world and British national gliding records have 
been claimed by Mr Denis Burns and his wife Anne for flights 
made in their Slingsby Skylark 3b from Kimberley, South Africa. 
The world records are by Denis Burns for out-and-return dis- 
tance, 353 miles to West Leigh Junction; and by Anne Burns 
(women’s records) for 300km triangle speed, 42.25 m.p.h.; 200km 
triangle speed, 49 m.p.h.; gain of height, 30,500ft; and out-and- 
return distance, 268 miles to De Aar. 

The above figure for the out-and-return by Mr Burns is also 
a British national record, as are these set up by Mrs Burns for 
200km speed and gain of height. The four women’s world records 
established by Mrs Burns are also women’s British national records. 


Henry Braid Irving 

WE record with regret that Mr H. B. Irving, oBE, Bsc, FRAeS, the 
distinguished aerodynamicist, died in hospital recently at the age 
of 71. He was also well-known as a consultant on noise, and was 
chairman and a founder-member of the man-powered aircraft 
committee of the RAeS. 

For twenty-five years (from 1914) Mr Braid was engaged on 
aerodynamics research at the NPL, publishing many papers on the 
stability, control and spinning of aircraft. One type of control— 
the Irving balance—bears his name, and in 1929 he was awarded 
the Charles Wakefield Gold Medal for his work on the use of slots. 
He joined RAE Farnborough in 1939; and in 1946 was made 
Assistant Director of Scientific Research, Air, at the MoS, holding 
this post until his retirement in 1954. Subsequently he became 
Ministry consultant on noise (1954-57), and he was also con- 
sultant to Bristol Siddeley Engines Ltd and Westland Aircraft Ltd. 
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HOVER-FLY: This photograph, from “Boeing Magazine,” depicts the 
Boeing Vertol GETOL (ground-effect take-off and landing) vehicle 
referred to in “Flight” for December 2. Using this six-foot-span model, 
Vertol are conducting a feasibility study for the United States Army 
Transportation Research Command at Fort Eustis, Virginia 


IN BRIEF 


The MoA announce the appointment of Mr D. E. Morris, MBE, 
Chief Superintendent of RAE Bedford, as Director-General of Aircraft 
Research and Development (RAF) in succession to Mr L. Boddington, 
cBE, who has resigned from the public service. 


Construction of a Russian hovercraft designed in Leningrad is to start 
this year. It will be powered by “aircraft engines,” but no details have 
been given other than that it should carry 40 passengers and have a 
speed of about 30 m.p.h. 


A team from No 5 Group, Royal Observer Corps, Enfield, Middx, 
won the Silver Hurricane Trophy for the team with the highest aggre- 
gate marks at the 14th All-England Recognition Contest, held by the 
Aircraft Recognition Society in London last Saturday, scoring 100 out 
of a possible 105 marks. For the first time, the contest was held in 
the new RAeS lecture hall. 


Airwork Services Ltd, sole UK distributors for the Cessna range, 
have appointed four regional dealers who will be responsible to them 
for the sales, servicing and spares of these aircraft. The Midlands area 
is being covered by McAlpine’s aviation division, based at Luton Aero- 
drome, Beds; East Anglia by Mr N. A. Rogers of W. H. & S. J. Rogers 
(Engineering) Ltd, Gt Barford, Beds; and the north of England by 
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Capt W. Westoby of Westair at Blackpool. In Scotland, Airwork 
Services have their own representatives at Perth, Airwork Services 
Training. 

The fourth Trenchard Memorial Lecture, at the RAF Technical 
College, Henlow, at 8 p.m. on February 6, will be on The Nuclear 
Deterrent and is being given by Prof N. H. Gibbs, Ma, pphil, Chichele 
Professor of the History of War in the University of Oxford. 


Mr Henry Racine-Jaques, whose flying experience began at Hendon 
in 1910 and who qualified for his RAeC aviator’s certificate at Brooklands 
in May 1914, died at Narrabeen, NSW, Australia, recently at the age 
of 72. He was associated with Howard Flanders in the design of the 
Flanders Monoplane and served in the First World War as a pilot 
and observer in the RFC. 


BRITAIN’S AIRPORT LOSSES—£5m or £13m? 


IF ever there was proof that the time has come for British airports 
to be prised away from the Ministry of Aviation and brought 
under the control of some sort of autonomous management, it is 
to be found in the recently published accounts and balance sheets 
of Government “trading or commercial services” for 1959-60.* 
A powerful reason for making a drastic change is the magnitude 
of even the published loss figure, £54m, in the year reviewed. 
But any truly realistic loss is considerably higher than this— 
perhaps, as will be shown, as high as £13 million. Meanwhile, 
after over a decade of prodding from the outside world, the 
Ministry and its predecessors have—on their own admission— 
been unable to develop a satisfactory system of accounting for 
Britain’s airports. 

Taking first the published accounts for 1959-60, these show that 
overall revenues (£7.4m) fell short of expenses (£12.9m) by 
£5im. Landing fees at £3.1m were the largest single source of 
income. The next most important source comprised the Ministry’s 
various tenants and concessionaires who, in one way and another, 
contributed £2.2m. Apron services and passenger service charges 
yielded a further £3m and £4m respectively. 

Looking next at the expenditure side of the account, staff costs 
swallowed up just over £4m. Interest on capital was second on 
the list at £24m, followed by depreciation and maintenance at 
£1.7m and £1.2m respectively. The only other significant single 
items were administrative overheads (€}m) and power and water 
supply (over £4m). 

With an annual income of almost £5m, London Heathrow— 
as London Airport is now officially known—accounted for two- 
thirds of total MoA airport revenues. In contrast, it accounted 
for less than half of the total expenditure (£6m as against £13m). 
The most expensive of the other airports were Gatwick (£1.4m) 
and Prestwick (£1.2m). Indeed, Gatwick’s costs were so high in 
relation to income that it achieved the dubious distinction of 
losing over one million pounds (only slightly less than Heathrow) 
in its first full year of operation. 

Another way to compare expenditure is on a per-passenger basis. 
This shows Gatwick, Prestwick and the Highlands-and-Islands 
airports working out at £4 to £5 per passenger; Heathrow at about 
30s; and the 15 provincial airports at only £1. 

Although the loss of £54m on revenues of under £74m is some- 
thing of a financial achievement, the true position is even more 
disturbing. In the first place, interest on capital is not based on 
the total amount of money that the State has poured into airports, 
but only on the depreciated value of fixed assets plus working 
capital. This means in effect that annual losses are treated as a 
write-off. If the airports, like some other nationalized industries, 
had to continue to pay interest on all the money provided by the 
State—whether or not it had been dissipated in the form of losses 
—then the annual interest charge in 1959-60 could well have been 
£5m rather than £24m. } 

The next curious item is depreciation. This stood at £1.7m in 
1959-60 and was almost entirely identified with runways, taxiways, 
aprons and—to a lesser extent—permanent buildings. The depre- 
ciation period for these items was taken at no less than 50 years. 





*“Trading Accounts and Balance Sheets, 1959-60,” HM Stationery 
» London, price 7s 6d. 





When it is remembered that a main runway at Heathrow is already 
out of commission, and also that the obsolescence rate of runways 
has always been remarkably high in the past, then a period of 
25 years would probably be seen to be more realistic. Similarly, 
it is found that “temporary buildings” are being depreciated over 
15 years! Taking an informed guess, it would probably be not 
unfair to suggest that £3m rather than £1.7m would be a more 
realistic figure for total depreciation. 

The next biggest item, maintenance, is also puzzling. Major 
work—primarily the resurfacing of runways—is not charged 
against the year in which expenditure happened to be incurred, 
but is averaged (rightly) over a number of years. Unfortunately, no 
clue is given as to the mathematics of this averaging process, and 
so it is probably fair to assume that the tendency is to make affairs 
look better rather than worse, by choosing a longish period over 
which to spread the cost. 

The final item that could well have been understated is overhead 
administration. A hint on the extent of this is the value shown in 
the accounts of under £1m, whereas the total overhead budget for 
the Controller of Ground Services was much higher. An outsider 
would with some justification think that the majority rather than 
the minority of this last figure should be attributable to airports. 

Adding together these four suspect items—interest on capital, 
depreciation, maintenance, and overhead administration—it could 
well be that more realistic accounting methods would show an 
addition to the declared deficit of a further £5m at least. 

But this would not be all. In the previous year, 1958-59, the 
Comptroller and Auditor-General discovered that the Ministry’s 
airport figures did not take into account the loss on providing 
en route facilities to civil aircraft. In that year the Treasury were 
told that these facilities had cost £2.7m. No reference is made 
to this item in the 1959-60 accounts, but it can be safely assumed 
to be at least £3m. As these facilities are provided by the aero- 
drome authorities, it would again be necessary to add this to the 
overall deficit incurred in the operation of MoA airports. Thus 
it can be shown that the real loss on Ministry airports in 1959-60 
was certainly nearer £13m than £5m. 

That it is possible for Parliament and the taxpayer to be misled 
to the extent of at least £8m is, of course, a severe indictment of 
the Ministry’s accounting methods. But just as disturbing are 
the efforts (a) to allocate overhead charges (such as interest on 
capital) to individual airports in an attempt to show where the 
loss was incurred, and (b) to distinguish in the case of Heathrow, 
Gatwick and Prestwick between the four main airport functions 
—aircraft handling, passenger handling, provision of technical 
services and provision of accommodation—in an effort to pinpoint 
the losses of these airports. Particularly in the case of (b), the 
methods of allocation used by the Ministry are so suspect that 
the published figures are virtually meaningless. In this regard, 
the Comptroller and Auditor-General has noted that the Ministry 
are not satisfied with present methods and are “taking steps to 
introduce improved costing and accounting systems.” When Flight 
recalls that it was as far back as 1949 that the Comptroller first 
reported that the Ministry’s aerodrome accounts were not capable 
of being audited, there is justification for believing that an auto- 
nomous British Airports Corporation would mean improved 
accounting as well as improved accountability. 
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HE satellite-tracking and telemetry station at Winkfield, 

near Windsor, which forms part of the worldwide Mini- 

track network of the US National Aeronautics and Space 
Administration, is now ready to track satellites transmitting on the 
“new” space frequency of 136-7Mc/s. Equipment has been pro- 
vided on loan by NASA and has been installed; the station is 
manned by staff of the Radio Research Station at Ditton Park, 
Slough; and the tracking-aerial system was calibrated last month 
with the help of a Canberra aircraft of the Royal Aircraft 
Establishment, Farnborough. 

Telemetry-reception aerials for both 108 and 136-7Mc/s are 
included in the Winkfield equipment: that for the former fre- 
quency has already been used (to receive data from Explorer 8, 
launched last November), while the 136-7Mc/s aerial is not yet 
complete. The accompanying photographs were taken during a 
visit to the station last week. 

The tracking system uses the interferometer principle to deter- 
mine the direction of the satellite from the station. The phase 
difference between radio signals received at two accurately spaced 
aerials represents the difference in time taken by the radio waves 
to reach the aerials. By making simultaneous measurements on 
two pairs of aerials, one set up along a north-south line and one 
east-west, the phase differences can be converted to give the angle 
in space of the satellite. 

ere are two separate interferometers at Winkfield, each having 
component aerials located at the four corners of a square whose 
diagonals are about 50 wavelengths (approximately 360ft) in length 
and directed along north-south and east-west lines. One, known 
as the equatorial system, responds to signals arriving from a few 
degrees on either side of a north-south vertical plane; and the 
other, known as the polar system, to signals from a corresponding 
zone across an east-west plane (see photograph of site model). 

These are known as “fine” aerials and are used to detect phase 
difference as a fraction of 360°; the installation is completed by a 
set of five closely spaced “ambiguity” aerials which give the 
integral multiple of 360°. Inside the main building is the 
associated receiving and control equipment, much of which is 
NASA-designed and Bendix-built, plus two Sanborn 350 recorders 
(one digital and one analogue). 

To check the accuracy of the system a combined optical and 
radio method is used. At the centre of the aerial system a Naval 
Research Laboratory calibration camera (focal length 40in) is 
mounted in a small brick enclosure. This is used to photograph a 
flashing light carried by an aircraft which flies over the station, 
simultaneously transmitting on the appropriate radio frequency. 
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108Mc/s telemetry aerial at Winkfield. In the left background are 
some of the ground screens on which the tracking aerials are mounted 


The photographs taken will show the position of the aircraft 
against a star background and so give a reference against which 
the radio measurements can be checked. 

For the reception of telemetred data the appropriate remotely 
controlled beamed aerial is employed together with an Airtronics 
receiver and an Ampex FR600 eight-channel, magnetic tape 
recorder. A transmitter is used as required to command the play- 
back and transmission of recorded data from the satellite. 

The final link in the chain of information is provided by a direct 
teleprinter circuit from Winkfield to NASA’s Goddard Space 
Flight Center at Greenbelt, Maryland, and other US space estab- 
lishments. Summarized results from each satellite transit recorded 
at Winkfield will be transmitted to Goddard by this method. In 
the reverse direction, up-to-date orbital information on all relevant 
satellites is provided, and Winkfield is alerted for forthcoming 


Left, a model of the Winkfield aerial installation, showing central fan-shaped beam from polar tracking system and directional beams 
from the two telemetry aerials. The pairs of white blocks at the north, south, east and west extremities of the system represent the “fine” aerials 
(see text) and the group of five smaller blocks are the “ambiguity” aerials. Right, Dr B. G. Pressey (right) and Mr Charles Nicolson, who is 
station manager at Winkfield, in front of the Minitrack control console. All Minitrack equipment at Winkfield is on loan from NASA 
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launches. Jodrell Bank and Slough are also on this circuit. 

In connection with the joint Anglo-American satellite to be 
launched late this year, and possibly with other satellites, the 
Winkfield station will record and retain telemetred data for the 
direct use of British scientists as well as passing it on to Goddard. 
The normal procedure for new data received from the first joint 
satellite and conveyed to Goddard will be for the NASA centre 
to reduce the data and then send it back to Britain for interpreta- 
tion of the scientific results. 

As a unit of the Radio Research Station, the Winkfield facility 
comes under the control of the RRS director, Mr J. A. Ratcliffe, 
FRS, and division head Dr H. G. Hopkins. The RRS satellite 
and space group is led by Dr B. G. Pressey, and the station 
manager at Winkfield is Mr Charles Nicolson. 

The complete Minitrack network employs similar stations at 
Blossom Point, Maryland; Antigua, West Indies; San Diego, 
California; Quito, Ecuador; Lima, Peru; Antofagasta and San- 
tiago, Chile; Woomera, Australia; Esselen Park, South Africa; 
and Fort Myers, Florida, all of which are linked to the communica- 
tions and control centre at Goddard Space Flight Center. Wink- 


This calibration camera is mounted at the centre of the tracking 
aerial system at Winkfield. Periodic checks on the accuracy of the 
system will be made in conjunction with aircraft flying over the station 


field is one of four further stations established to extend the 
network’s high-latitude coverage: the other three will be located 
at Fairbanks, Alaska; East Grand Forks, Minnesota; and St Johns, 
Newfoundland. 


NUCLEAR ROCKET HAZARDS 


AS the day approaches when space vehicles may be launched 
in part by nuclear power, and the equipment in them may be 
driven entirely by this means, ‘concern is growing in the United 
States over the possibility of accidents during launching and flight 
and the radioactive contamination that could result. The steps 
that NASA, the Atomic Energy Commission and other government 
agencies are taking to anticipate such a possibility was dis- 
cussed in Cincinnati, Ohio, on January 11 at a joint meeting of the 
Southern Ohio Section of the American Rocket Society and the 
Cincinnati Radiation Society. The speaker was Lt-Col Joseph A. 
Connor Jr, USAF, formerly of the medical staff of George Wash- 
ington University Hospital in Washington, DC and now Chairman 
of the Aerospace Nuclear Safety Board of the US Atoinic Energy 
Commission. 

Col Connor claimed that the problem had been over-emphasized 
by some, that weapons testing in the world to date had contributed 
only 5-10 per cent to the background radiation level found in most 
places in the world, and that the rest was made up of radiation 
from other, natural sources. “Furthermore,” he said, “there is 
less reason to be concerned with radioactive materials from nuclear 
rockets being tested in Nevada today than there is from weapons 
testing, since the amount of radioactive waste from a nuclear 
rocket is several magnitudes lower than from a nuclear weapon.” 

He went on to note that there was concern in both the USA and 
Russia on the extensive testing of the many nuclear-powered 
devices that may become associated with spaceflight. “As a 
result,” he added, “both countries wish to see nuclear power for 
space work carried on in a responsible manner.” 

In answer to a question, Col Connor said that nuclear rockets, 
more likely than not, would be used only as upper-stage boosters. 
He gave two reasons for not using them as first-stage boosters : 
(1) ger to man’s environment from radioactive materials; (2) 
the all-but-impossible task of optimizing a rocket nozzle to operate 
efficiently at both ground level and high altitude. For reasons 
of economical operation as well as hazard problems, therefore, it 
appeared that nuclear rockets would not be employed near the 
surface of the Earth. 

Testing of nuclear rockets, however, posed the contamination 
problem from a different standpoint. For obvious reasons, nuclear 
rockets would have to be tested on the ground at least during part 
of their development. Col Connor believed that such testing 
programmes might be conducted quite safely on the ground, 
perhaps at a remote launch site such as offshore from Cape 
Canaveral in the Atlantic, or offshore from Vandenberg AFB in 
the Pacific. “The problem of radioactivity would be no more 
severe than that associated with a nuclear airplane that might 
be operated for a span of time,” he declared. He noted that a 
nuclear rocket would not have the scattering effect in the lower 
atmosphere that a nuclear aircraft would have. 

Col Connor indicated that his conclusions with respect to 
nuclear rockets were based in large part on tests made with the 
KIWI-A reactor at the Nevada Proving Grounds. By injecting 
a JATO bottle into the upshooting airstream from the reactor, a 
clearly identifiable cloud had been formed in the atmosphere so 
that the spread of radioactivity could be checked in the air by 
aircraft flying through the cloud. These tests had shown that the 
problem would not be serious with the KIWI-type reactor. 

When it came to flight-testing the KIWI-type reactor, some 
questions had yet to be answered as to what to do with it if the 
Saturn booster ended up in an undesirable orbit. “We can’t have 

a hot reactor of such size returning to Earth, especially since it 
employs large amounts of non-ablative graphite that would not 
burn up in the atmosphere,” the speaker commented. 





Nor was it considered desirable to blow up the reactor in space, 
since this would leave a substantial amount of radioactive material 
whirling around. It might prove more advisable to send the 
vehicle into a much higher orbit, if possible, and then simply 
leave it there and allow the reactor gradually to run down of its 
own volition. A number of Saturn test shots might have to be 
made simply to work out control techniques and devices for 
handling and perhaps destroying nuclear rockets in space, with the 
least possibility of causing contamination. 

With the nuclear-powered aircraft it was indicated that, in a 
crash in which the reactor was melted down, as much as 25 per 
cent of the fission products might escape. In case of a runaway 
engine, some 75 per cent of the full 1,000 hours of life of the 
engine might get away, which would create about 25R emergency 
dose of radioactivity in the centre of the resulting cloud. Present 
plans call for nuclear aircraft to be flown only in daytime, in good 
weather, and from remote bases on courses that lead over water. 
All reactors have been so designed that they will not go critical if 
immersed in water or rocket fuel. 

Because they will be so important to space research, work has 
been done to check the safety features of nuclear power generators 
of various types that are being developed under the SNAP pro- 
gramme. As many as ten SNAP-series power generators are 
known to be under development or on test, and others are thought 
to be in various stages of development. One of the better known of 
the series, SNAP-2, like all its even-numbered sisters, is powered 
by a nuclear reactor. SNAP-3, like its odd-numbered sisters, 
derives its power from isotopes. 

SNAP-2 is small enough to fit inside a five-gallon drum, pro- 
duces 3kW for one year, and has been developed by Atomics 
International for eventual use in Discoverer, Samos and Midas 
satellites. SNAP-3 is rated at three watts, and the first unit has 
been operating since January 17, 1959, when it was first shown to 
the public by the US President. Because of the phobia that has 
developed in the USA over radiation hazards, however, none of 
the SNAP series so far has been used in space, despite the fact 
that more-powerful and longer-lasting space power sources are 
badly needed. As far as safety in their use is concerned, SNAP 
units are all programmed to burn up on re-entry to the Earth’s 
atmosphere, so that there should be no danger of contamination 
resulting when a vehicle equipped with a SNAP device re-enters. 

Col Connor said that studies had shown that the skin would 
burn off a SNAP vehicle as it re-entered the atmosphere at 
320,000ft and, by the time it reached 300,000ft, only the reactor 
and shield would be left. Since these parts were held together by 
fuseable links that melt and burn at 2,500°F, the fuel element 
of the reactor would come apart at 280,000ft. At 220,000ft, the 
reactor fuel elements would be reduced to meteorite size and at 
100,000ft they would be down to micron size or less. ‘ 

For launching purposes, space vehicles with SNAP power units 
aboard might best be launched from Vandenberg AFB in Cali- 
fornia, so that they could be shot into space while over water for 
the most part. The most dangerous time during a launch would 
be when the space vehicle was between zero and 10,000ft but, 
even if an abort occurred under these circumstances, tests indicated 
that SNAP power units posed no particular problem. They 
could withstand a booster explosion and fire with temperatures 
as high as 6,000°F on the launching ramp with no damage to the 
all-important, radioactive fuel core. Cores were being used in 
SNAP devices that could take from 2,000°F to 4,000°F for six 
minutes without failure. 

Shock-tests carried out with TNT also had been found to cause 
no damage to the cores of SNAP units. Rocket sled tests in which 
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hot (1,000°F) reactor cores were fired against granite, compacted 
earth, and water at high speed (500ft/sec) resulted in very little 
damage and no danger. 

Present planning calls for the ejection of SNAP generators when 
a space vehicle aborts on the launching pad, thus permitting 
recovery of the SNAP unit intact. If a second-stage or third- 
stage booster aborted on a vehicle carrying a SNAP unit, the latter 
would be far enough downrange for it to fall into the water. 
If a first-stage unit aborted, the SNAP unit core would impact at 
temperatures up to 1,000°F and speeds as high as 500ft/sec, which 
is within its ability to withstand. In the case of a thrust disalign- 
ment or failure of the final stage, causing re-entry, analysis 
indicates that the cores and generators would burn up in the 
atmosphere. 

Before too long, Col Connor indicated, Atlas missiles would be 
used to launch pods into space from which test models of SNAP 
cores and generators might be dropped to check heat-transfer 
effects. Flare materials and dyes would be used to determine the 
point of release of different substances in the core and thereby 
gain some knowledge of particle size and the upper-air mixing 
patterns during re-entry of one of these units. 


AMERICA’S BUDGET 

President Eisenhower presented his last budget to Congress on 
January 16, four days before passing the reins to Mr Kennedy. 
Although likely to be amended by the Democratic administration, 
the figures (for fiscal year 1962) at least give a clear indication 
of American thinking. Out of a budget of $80,900m (about 
(£28,890m), the total for defence is $42,900m (£15,300m), repre- 
senting an increase of $1,400m (£500m) over FY 61. This defence 
increase is nearly 75 per cent of the total increase in the overall 
budget. Strategic missiles will cost four times as much as manned 
bombers, and, whereas “additional effort” is being applied to the 
B-70 programme, B-52 and B-58 production will cease next year. 

Mr Eisenhower continued, “By the end of the 1962 financial 
year the largest part of the planned squadrons of the Atlas ballistic- 
missile system will be operational, and a significant number of the 
planned Titan missiles will be in place and ready. The first 
Minuteman missiles are scheduled to become operational during 
the 1962 calendar year. Funds are requested for five additional 
Polaris submarines. Procurement of the appropriate number of 
Polaris missiles to arm the submarines is also planned, as is the 
continued development of a much longer range version of the 
Polaris missile.” 

According to a report from Washington on January 17 authority 
has been received for the installation of Polaris missiles in the 
nuclear-powered USS Long Beach. Already armed with Talos 
and Terrier missiles, this 14,000-ton cruiser would be the first 
surface ship to carry a ballistic missile operationally. Other ships 
due to join the fleet in the Fiscal Year under review include four 
Polaris submarines, three other nuclear submarines, the vast 
nuclear-powered carrier Enterprise and several missile-armed 
destroyers. 

Total budget for space projects has risen from last year’s $770m 
to $965m (about £344m), and Mr Eisenhower described as “hope- 
ful” the prospect that America could recover a man from Earth 
orbit this year. An unmanned lunar satellite should be launched 
this year, and probes to Mars and Venus in 1963. 


SEA SCOUT 

A four-stage, solid-propellant booster known as Sea Scout is being 
considered by the US Navy as a launching vehicle for satellites, 
probably in connection with the Transit navigation-satellite pro- 
gramme. The new booster consists of the two stages of the Polaris 
missile and the two upper stages of the USAF Blue Scout launcher. 
It will be capable of being launched from ships and of placing 
150]b satellites into 350-mile orbits. The Polaris stages involved 
would be those of the early (short-range) versions of the missile. 
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The X-15 research aircraft now has a new “hot nose,” or Q-ball cttitude 

sensor, developed by Northrop Corporation. This senses the circratt’s 

angle of attack and sideslip during entry and exit phases of hypersonic 
flight, in order to guard against excessive frictional heat 


NEXT WEEK’S CONFERENCE 


Strasbourg is the place and January 30 is the opening date for the 
European conference to discuss the possible joint development 
of a satellite-launching vehicle. A Ministry of Aviation announce- 
ment on January 17 stated: 

The British and French Governments are convening an international 
conference to begin at Strasbourg on January 30 to consider co-operation 
between European and Commonwealth countries on the development of 
a heavy satellite launcher. The object of the conference will be to study 
the technical and financial possibilities of international co-operation 
with a view to the development of a satellite launcher utilizing the rocket 
Blue Streak, capable of putting heavy satellites into orbit, and the 
development of a first series of satellite test vehicles as a preliminary 
to the — exploitation of satellites for various uses. 

The British and French Governments have not yet themselves taken 
any decision to undertake the development of these equipments. 
wish, however, to discuss the desirability and possibility of doing so in 
conjunction with other interested Governments. The co-operative 

i would not be concerned in any way with the military 
use of launchers or satellites. The scope of this co-operation would 
complement but not overlap the activities of the projected European 
Space Research Organization. 

Joint invitations to the conference have been issued to the following 
European countries: Belgium, Denmark, the Federal German Republic, 
the Netherlands, Italy, Norway, Spain, Sweden, Switzerland and 
Austria. During the past week representatives from ten European 
countries have been ge London to discuss the technical aspects 
of a launcher programme. y have been given an outline of the work 
already carried out in the United Kingdom and talks have been held on 
the additional work that would be needed to develop launcher vehicles. 

Mr Thorneycroft, the Minister of Aviation, will the chief British 
representative at the Strasbourg Conference. He has already had 
exploratory discussions with many of the Governments which have been 
invited. Recently he visited the Federal German Republic, Denmark 
and Norway. He is also visiting Italy and Switzerland. 

Mr Thorneycroft left London for Rome on January 18, left 
Rome for Berne on January 22, and was due back in London on 
January 23. Speaking in Rome on January 22, the Minister said 
that he hoped that the proposed three-stage booster would be 
ready for launching in five years’ time. Before that, eight experi- 
mental firings would be necessary. Britain would offer as her 
initial contribution all the non-military information acquired in 
developing Blue Streak, which Mr Thorneycroft valued at £60m. 
The total cost was estimated at a further £70m, and member- 
countries of the proposed E in space club would be expected 
to contribute in proportion to their national product, with Italy’s 
share at about £1.5m a year for five years. 


cr 


Upper stages of Saturn are to be powered by an improved Pratt and 
Whitney oxygen/hydrogen engine designated LR119. This news is given 
in an article on the company’s first such engine, beginning on page 131. 


A J-series Titan ICBM suffered a malfunction in . during a test 
of its radio/inertial guidance system on January 20. e second stage 
failed to ignite after separation, and both stages fell into the Atlantic 
about 100 miles down-range from Cape Canaveral. 


The US Government has approved a plan by the American Telephone 
and Telegraph Co to develop voice and television communications by 
Earth satellites on an experimental basis. Initially a prototype active- 
repeater satellite will be launched, capable of operating for 35min four 
times per day. 

The first Polaris submarine, USS George Washington, returned to 
her home base at New London, Conn, on January 22. She thus ended 
the first Fleet Ballistic Missile patrol, having been submerged in undis- 
closed waters since October 27. She broke by one week the record of 
60 days for submerged endurance, previously established by Seawolf. 


Nord-Aviation recently demonstrated the SS.11 wire-guided missile 
to the Italian Army in mountainous locations at more than 6,500ft alti- 
tude. The missiles and their ancillary equipment were carried up by 
infantrymen; the Italians provided targets at distances between 6,500 
and 10,000ft, in some cases with up to 1,000ft difference in altitude, 
and all were destroyed. 

On January 11 it was announced in Washington that the Soviet 
missile-tracking ships Sibir, Chukhotka and Sakhalin, were taking up 
stations south-west of Hawaii, presumably preparatory to a new seri¢s 
of long-range shots. Six days later a fourth ship was detected some 
1,000 miles south of Attu, in the Aleutians, completing a chain of 
vessels between Hawaii and Kamchatka. On the night of January 13 
a USAF radar station in the Aleutians claimed that it had tracked @ 
Soviet missile which “fell short” of the target area previously used. 


On an undisclosed date in December, some 600gal of liquid oxygen 
escaped from a Thor emplacement at Ludford, Lincs, during routine 
training. The Air Ministry later announced that not only the officer 
commanding the squadron at the base—doubtless the former airfield of 
Ludford Magna—but also the group captain a Hemswell 
complex (of which the Ludford squadron forms one-fifth) had been 
posted to “other appointments.” 
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DART 


Herald 


Pressurised civil or military jet-prop transport; 56 
Passengers or over 6} tons of freight or combina- 
tion of both at 275 m.p.h. for 850 miles; operates 
from 1000-yard grass airstrips; built for long life and 
easy maintenance; 1d a passenger-mile economy. 














... flew a Herald on fiood relief 


A Dart Herald was in Brazil recently—during one of its tough 
see-it-in-action proving flights which have taken aircraft of this 
type nearly 200,000 miles around the world to 56 widely- 
differing countries—word came of devastating floods 800 miles 
away to the north-west. Its crew’s prompt offer to help with 
flood-relief transport was immediately accepted. 

On one flight alone this Herald carried nearly 7 tons of clothing 
and other urgent supplies, spares and fuel from Recife to Forta- 
leza in the stricken area. Such a mission of mercy is indicative of 
its adaptability to local conditions and of its capabilities as 
airliner or freighter and as civil or military transport. 

Heralds are built by Handley Page to fly; to fly strongly and 
safely with power to spare. They are making light work of some 
of the most difficult flying conditions and airstrips to be found 
anywhere. 

Their fail-safe design, craftsmanship and Rolls-Royce Dart 
engines are guarantees of economy, versatility and safety. 

Now at Handley Page’s factories around London, production 
is apace on the first batch of 25 Heralds for service with Jersey 
Airlines, British European Airways and other operators. 


HANDLEY PAGE RADLETT LONDON READING 
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like the albatross 


...the modern aircraft, a picture of power and grace when 
in flight, becomes awkward and unmanoeuvrable onthe 
ground. Fortunately there’s usually a David Brown 
tractor on hand to tow the earthbound giant wherever 
it may be needed. David Brown machines are used at 
most of the major airports to ensure rapid ground 
movement and control of aircraft. 


Taskmaster 40 b.h.p. Six speeds. 


Turbo Taskmaster Fitted with torque converter 
for smooth take-off whatever the /oad. 


De . Turbo Taskmaster Super Twin rear wheels. 
a Max. adhesion. Up to 7,500 /b. drawbar pull. 


DAVID BROWN 





CONSTRUCTION EQUIPMENT LIMITED 
MELTHAM - HUDDERSFIELD - YORKSHIRE 
Telephone: MELTHAM 361 A subsidiary of the David Brown Corporation Limited 
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Design Philosophy 
—the Consultant’s Role 


BY GABY SCHREIBER, Fsia 


THIS article, by Mrs Gaby ~~ FSIA, of em A Schreiber and 

Associates, London. the fundamental principles 

good visual frst in general terms and then in relation to more 

specific applications such as transport vehicles, particularly the 

plane. She also touches on the value of homogeneity in LF. as 
not only to an airline’s fleet but also to its buildings and literature 

—in fact, to everything seen by the passenger from the time of his first 

contact with the organization. 


r | XHE interior-designer’s contribution in assisting aircraft 


2 


manufacturers or airlines to increase their revenue is by now 

a generally accepted fact. Less known in this country, 
however, is his capacity, as general consultant industrial designer, 
for developing an integrated design policy. It is against his role 
as a “stylist” and for the part he can play as a planner that 
I would like to speak. 

Whether a designer serves aviation by advising the manufac- 
turer or the operator ultimately makes little difference, but it is 
essential that there should be co-operation between engineering 
and industrial designers from the earliest stages of developing a 
new aeroplane. 

Speed, performance and the general service offered are, of 
course, of vital importance in the race to win customers, be they 
airlines or passengers. Competition is fierce between the different 
constructors and operators of commercial aircraft—particularly 
of jets, which are not all that dissimilar as between one and 
another. In the end it is therefore the interior of a particular type 
that must be an important consideration in its popularity. 

The designer of the interior is expected to create an atmosphere 
which is not only attractive to the traveller as he enters the 
aircraft but which keeps him contented during the flight. A feeling 
of security must be induced, together with one of apparent 
spaciousness or freedom of movement. Nothing is more depress- 
ing to a human being than the sense of confinement. 

In addition, a new and interesting field has opened up recently 
in Britain in the production of executive aircraft. ‘Phe same 
principles apply in the approach to overall design, but more 
individual comfort and luxury can probably be provided than for 
commercial types. Intended for the use of a limited number of 
emp travelling at one time, the executive aircraft presents 

s involved problems. 

I disagree with the view that the “mood” set by surroundings 
should match the purpose of the journey—holiday or business; it 
is not applicable to aircraft. My own philosophy inclines towards 

¢ same sort of mixture of relaxation and stimulation that one 
gets in daily life. After all, an aeroplane is the only form of 
transport from which a passenger cannot “walk out” if he feels 
like it. (He may not be able to do so in a ship either, but here 
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Below the photograph of the author can be seen a model of a 
first-class cabin for BOAC, to illustrate seating arrangements, 
bulkhead position, colour schemes and other details. Sketches 
of interiors (heading picture) are printed on transparent plastic 
sheets for easy use in connection with specification charts 


there are numerous distractions similar to the ones he is used to 
as an independent creature.) In an aeroplane, change of scenery 
—which always creates a pleasurable sense of adventure—is 
missing, and boredom and even claustrophobia may ensue. How 
can this be avoided? 

A clever woman journalist coined for my comparison of the 
similarity of problems set in passenger aircraft and hotels the 
admirable expression “flying hotel.” So it is. All the day-and- 
night amenities for men, women and children must be provided, 
and the flying hotel with the best service and greatest will 
be preferred to the others. 

The interior and industrial designer is concerned with every 
facet of human behaviour, in homes, in business surroundings or 
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Meal-service tableware (above) and tray for BOAC. Trays are in 
aquamarine or Tiber blue, and the mats have a scroll design in white 
on a coffee-coloured ground. Tableware carries the same design 
in charcoal grey on white. (Design and colour consultant, Gaby 
Schreiber, FSIA; scroll pattern designed by Sheila Stratton, MSIA) 





Furnishing and Finishing... 


in transit. Basic habits of individuals or of a large number of 
people determine the design of everyday products and environ- 
ment. The implication of insufficient provision for psychological 
and physical requirements is discontent, frustration; the reverse 
brings a feeling of well-being, happiness. 

I believe it is essential to spend a great deal of time on careful 
research and methodical planning to achieve a real contribution 
to other people’s comfort. It would be superficial to make 
esthetics the only objective and to attempt solely to provide 
something beautiful or original. 

The consultant practitioner in design has the advantage of 
being consistently in touch with almost every field of industry and 
of working with all materials. In relation to the aircraft industry, 
therefore, he has at last ceased to be merely a decorator entrusted 
with the superficial task of choosing colour schemes and furnishing 
materials. He has become the interpreter of his clients’ com- 
mercial and (perhaps of necessity) idealistic aims. 

His job now embraces most aspects of the passenger compart- 
ment, overall and individual lighting, air control and other service 
units, ventilation grilles, writing and storage facilities, seats and 
seating configurations, magazine racks, skycots, the treatment of 
windows, walls, bulkheads, skirtings, kicking strips, hat racks, etc. 
Vestibules, lounges and bars must also be considered, as well as 
lavatories and galleys (these two sections present wide scope for 
thought and improvement). Our organization has been in the 
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fortunate pesition of being called in by clients to redesign or 
advise on trays and tableware, as well as other items of catering 
equipment. 

In all this work the complete support and co-operation of the 
airline’s or manufacturer’s » snag ce and other departments is 
needed, and it is in fact this team-work and mutual service which 
provide an opportunity for the establishment of a successful] 
modernization plan. 

It is here that one can learn from the impressive work done 
by the design panel set up by the British Transport Commission 
in 1956. It was appointed to advise on the best means of attaining 
a high standard of appearance and amenity in equipment of all 
kinds used by passengers and staff and permanently visible to 
them or the general public. Under the able guidance of the design 
officer in charge of the programme, Mr George Williams, the 
panel has made impressive progress towards its aim for an 
integrated design policy. It has concerned itself not only with 
railway vehicles and electrical and other installations, but also 
with direction signs and other graphic work. There has been little 
opposition to “outside advice” and the co-operation between the 
technical staff of British Railways and consultant designers jis 
happily established to the satisfaction of all concerned and for the 
benefit of the public. 

In the USA, consultant design offices are working at top level 
with the executives of the aviation industry and advantage is 
taken of their comprehensive services to help win the race against 
shipping lines and railways. In this country similar facilities are 
available, expert teams combining industrial and engineering as 
well as architectural and interior design experience. ey are, in 
fact, being made use of every day by an ever-growing number of 
organizations who have already been convinced that sound design 
is a powerful force as a function of business management. In all 
these cases complete confidence is invested in the specialist 
adviser and mutual trust exists between the client’s staff and the 
independent design unit—to the advantage of the customer. 

Having tried to establish the philosophy of our approach, I 
would like briefly to explain the system of procedure. The initial 
period of assessing the client’s requirements, investigating past 
action and future commercial aims, the markets concerned and 
production or presentation methods, may take up a considerable 
proportion of the time available. I would regard this part of our 
work as the most decisive, as only the careful study and evaluation 
of competitive products or activities will enable one to put forward 
new ideas. In the aircraft industry particularly, this includes the 
knowledge of up-to-date and forthcoming materials which must 
be not only zsthetically pleasing, but economically feasible and 
practical. 

The next phase is the submission of proposals, in visual sketch 
form and combined with a report on the results of our preliminary 
investigations. The client having accepted the scheme, in whole 
or in part, models are produced—a comparatively cheap way of 
eliminating possible misunderstandings. Then follows the impor- 
tant period of working drawings, including the detailed specifica- 
tion of materials and fittings to be used, which in our organization 
we support with charts. Over the past fifteen years we have found 
that such charts, handed out to departments of the client’s or 
his contractor’s concern, avoid tedious correspondence and almost 
any chance of errors. They can be referred to easily over the 
telephone or in writing. 

Simultaneously a full-size mock-up is produced, if possible and 
if necessary. (In the case of aircraft interiors it is desirable.) 
Finally, all comments and constructive criticisms having been 
taken into consideration, the project becomes reality. Estimates 
are obtained, orders placed and the last stage of supervision 
begins. 

It is then that the design firm has to rely to a large extent on the 


Typical example of a specification chart issued to contractors and sub-contractors and read in conjunction with the aircraft manufacturer's 
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contractor’s or manufacturer’s efficiency in the interpretation and 

of its scheme. Ultimate success depends also on the 
designer’s craving for perfection, and on the energy expended 
during this period of production. If he is blessed with an authori- 
tative personality and is backed up by the client, no shortcomings 


occur. 

A brief word on short-term or long-term programmes: one 
would like all visible aspects of the aircraft, whether seen and 
used by passengers or by staff, to be considered and dealt with 
by the design consultant. Only in this way can it become an 
entity without disturbing features of maybe opposing styles. 
Included in this should most certainly be the exterior colour 
scheme and typography of the aeroplane, which ultimately, and 
if considered logically, will result in the co-ordination of all items 
of visual communication. . 

An organization’s different activities must be symbolized in a 
way that is easily understood by the public, in all parts of the 
world if necessary. There are common denominators, such as 
trademarks and house colours, which form the basis for a sys- 
tematic tie-up of all the communication material. Equally 


Co-operation for Comfort 


CHARLES BUTLER ASSOCIATES 
DESIGN FOR INDUSTRY 


FIRST in America, and now in Britain and elsewhere to an increasing 

extent, the design consultant is playing an important part in the styling 

of aircraft interiors. Close collaboration with the aircraft manufacturer 

and his customers from the earliest possible moment is a pre-requisite 

for success. This article, by an executive of the London firm named 

above, quotes some current examples of the consultant’s aims and 
achievements. 


HE international character of the aircraft industry has 
resulted in an interplay of experience and talent that is not 
restricted by national boundaries. In the field of aircraft 
interior design, Charles Butler has worked with both airframe 
manufacturers and airline operators in many countries. This 
experience has been utilized by a number of British manufacturers 
in recent years, particularly in the field of jet transport. : 

The increasing size, complexity, and enormous capital expendi- 
ture required to produce modern aircraft, in addition to the altered 
outlook regarding attracting am ever-increasing air-travelling 
public, has changed the manufacturers’ approach to the design 
of aircraft interiors. 

Co-operation in the VC10. = The long-range jet aircraft, with its 
high speed, is offering the world of transport an increased capacity 
with fewer units required to produce it. This, coupled with the 
expense of the tooling for manufacturing “hard trim” for the 
basic interior furnishing, rules out a custom-built interior for each 
individual airline. “Hard trim” itself is the result of a 
procedures necessitated by increased operating speed and altitude. 

ing economics require interior trim that can be easily and 
quickly removed and replaced. Therefore, the basic problem 
facing Vickers-Armstrongs (Aircraft) Ltd when they embarked 
on the interior design of the VC10 was to have an interior that 
was not only suitable for their first customer, BOAC—whose air- 
craft are due for delivery in 1963—but would also have a sales 
appeal throughout the world. 

Since the first aircraft produced would set the basic appearance 
of the VC10 interior, and because of their previous success with 
interiors developed in conjunction with Charles Butler, Vickers 
= him as their design consultant on the VC10 project. | 

association with British partmers, and employing British 
designers, a company was formed in London called Charles Butler 
Associates Design for Industry Ltd, to assist Vickers with an on- 
the-spot design service. It was keyed to a rapid development of 
the architectural aspects of the interior which included arrange- 
ments, basic cabin cross-section, lighting, etc. In short, every- 
thing in the interior that is used and/or seen by the passenger, 
came under the purview of this organization. 

The short time available for accomplishing the programme 
necessitated a rapport and unity of purpose that was already in 
existence as a result of mutual respect between Alec Howie (head 
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important is the “first contact” with the customer, whether by 
means of labels or brochures, vans and coaches or travelling 
accessories. 

Another aspect of a company’s visual expression is its buildings, 
and under this heading a distinction must be made between the 
modernization of existing buildings and entirely new architecture 
and equipment. Here colour alone can play an important part in 
bringing old-fashioned or drab surroundings up to date. The value 
of the proper use of colour is now widely appreciated by business 
and industry. Apart from zsthetic and prestige considerations, it 
substantially benefits health and efficiency. 

To sum up: the implementation of a long-term policy, embrac- 
ing so many varied aspects of design, can be achieved only by the 
co-operation of a number of experts: these must include not only 
the consultant’s team of industrial and interior designers, archi- 
tects, engineers and graphic specialists, but also the engineering 
and marketing staff of the manufacturer or operator. If current 
and future developments are jointly analysed and evolved by such 
a group and supported at top level, the result must be an end 
product of the highest standard. 





Early-stage mock-up of forward VCI0 toilet compartment with 
indirect lighting and experimental razor socket and ashtray 


of Vickers’ furnishing group) and Charles Butler. This had come 
about through many years of working together on interiors of other 
Vickers aircraft. 

The objective, as set by Charles Butler, was to produce an 
interior that would be appropriate for the newest jet aircraft, using 
the latest materials and techniques, but one that would have an 
appearance of an international character reflecting universally 
accepted standards of taste. Such an interior would be conducive 
to passenger relaxation and enjoyment—the importance of which 
are obvious, in that they are a big factor encouraging repeat book- 
ings. The interior would also be flexible in arrangement and, 
with alterations in colour, could suit the requirements and 
personality of each airline purchasing the VC10. 

There was smooth team-work with the Vickers furnishing group. 

With the general concept and visualization in mind, the Butler 
organization directed the design in aspects of appearance, con- 
venience for use, surface materials and furnishing fittings. 
Engineering of the furnishing structures and service installations 
was the responsibility of the Vickers group. The Butler office 
was consulted on everything arising from engineering which 
might affect the appearance, thereby achieving optimum control 
and co-ordination of the architectural features of the aircraft. 
Progress meetings held with BOAC led to a final presentation in 
mock-up form. When the corporation had accepted the interior, 
their colour consultant was called in to define the colour 
distribution. 
Comfort for Holidaymakers The three Handley Page Dart 
Heralds ordered by the Ministry of Supply for BEA will go into 
service without major alterations from the original interior as 
designed by Charles Butler Associates Design for Industry Ltd. 
This was described in January 22, 1960, issue of Flight (page 113). 
The draft bulkhead panel in Perspex is now engraved with a 
Scottish Lion motif, as the aircraft will initially be used on 
northern routes. BEA have revised the original shape of the seats, 
as the seats in the first redesigned interior prototype were very 
much of a compromise. 

It was recently announced that Jersey Airlines have ordered six 
Heralds for their expanding operations to and from the Channel 
Islands, and to the Continent. Charles Butler Associates Design for 
Industry have designed a new exterior colour scheme and are in 
the process of designing an interior to the specification of Jersey 
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Furnishing and Finishing... 


Airlines which, while retaining portions of the standard interior to 
avoid certain retooling, will create a character specifically suited to 
the holiday passengers on the Channel run. 

The Jersey interior will be increased to a 50-seat configuration 

involving the addition of a 42in extension in the main fuselage 
forward of the wing. New-type Rumbold tip-up high-density 
seats will be used. 
Luxury for the VIP The flight characteristics of the Herald 
make it an ideal type for VIP or executive use, and Charles Butler 
Associates DFI Ltd have prepared for Handley Page a VIP 
interior available to any interested client. The requirements call 
for a modern, elegant interior incorporating most of the comforts 
expected by senior executives or persons of high status. It would 
consist of fitting an additional bulkhead in the fuselage aft of the 
wing, and providing specially comfortable accommodation in the 
new compartment. The area forward of this bulkhead would have 
normal passenger layout for aides or junior executives. 

In a drawing below are seen the arrangements for the 

VIP compartment. Apart from the main seating accommodation 
for two people on either side of a table with drop-down leaves there 
is a length of divan which can be fitted with lap-straps. There 
are ample cabinets to store refreshments, dictation apparatus, 
background-music equipment, and reference material. Provision 
is made for wardrobe and light-baggage storage, easily accessible 
through curtains. Lamps on the cabinets give a domestic flavour 
to the whole interior. The perspective sketch shown gives a view 
forward and shows the redesigned Burns-type seat. The choice of 
furnishing materials and colours are carefully selected to impart 
an informal but distinctive character to the cabin. 
Planning for Extremes In ordering the Vanguard from Vickers, 
Trans-Canada Air Lines were faced with the problem of having to 
create a special interior, that would meet the requirements of year- 
round flights on transcontinental routes in Canada as well as of 
operation in the Caribbean. The interior also had to compete with 
Eastern Air Lines’ “Golden Falcon” series. To design this interior 
TCA retained the New York office of Charles Butler Associates 
and began work in conjunction with Vickers’ furnishing division. 
The final result was on show at last year’s Farnborough Show as 
an example of a highly finished interior tailored to an individual 
airline’s requirement. 
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The TCA Vanguards have a fairly high proportion of first-class 
seats. To create separate identities for the different areas of the 
interior approximately twelve colours and materials were selected 
and then used in various combinations, each of which would give 
a distinctive appearance to the section in which it was used 
While most of these materials, particularly on the bulkheads, are 
light in colour and have a good deal of sparkle and life to them 
they are among the least susceptible to general wear of any air. 
craft trim materials to be found; principally, they are the Duracote 
glass-fibre vinyls and the Polyplastex laminated sheets. There 
are three upholstery materials, again used in various combing- 
tions in the compartments. The fabrics are specifically designed 
and made for TCA and are of an extremely durable nature. 

Another aspect of interior treatment so necessary for the 
extremes of Canadian continental climate was the specially 
developed lighting system whereby light-sources of optionally 
cool or warm appearance are available to counteract psycho- 
logically the effects of the hot or cold external climate in which 
the aircraft may be operating. This naturally added weight in 
duplication of lighting equipment, but passenger-reaction to the 
tonal moods thus created was considered by TCA to be too 
important to be ignored. 

The seats, a special exercise in themselves, were made by Flight 
Equipment of Miami. Significant are flexibility, careful detaij- 
ing of arm-rests and ash-trays and the ingenious design of the 
moulded Royalite meal-trays. Their well-sculptored look con- 
tributes greatly to the overall appearance of the cabin, as a good 
deal of the colour and textural interplay of the various areas js 
imparted by the seating materials. This TCA interior is an expres- 
sion of a new standard of airline interiors that will be required in 
the future to meet new and intense competition. 


Flight-deck Design In the development of the flight deck the 
problems of co-ordinating the layout of flight, navigation and 
approach instruments and controls, and all the miscellaneous 
complex of apparatus, can take literally years to finalize; and some 
aircraft manufacturers are still tempted to allow the evolving 
pattern of functional requirements to resolve their own appear- 
ance. Among the constructors who have decided to counteract 
this tendency are Short Brothers & Harland Ltd, who have asked 
Charles Butler Associates DFI to advise them at an early stage in 
the cockpit design of the new Belfast trooper/freighter for the 
RAF. They have requested a high level of comfort and amenities 
for the crew. 





Another early-stage in the VCIO mock-up, showing dinghy stowage, 
hat-rack details, perforated lighting strip and ceiling light panel 


Visual impression of proposed VIP interior in the Herald 
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Standard interior for the Handley Page Dart Herald, designed by 
Charles Butler Associates Design for Industry Ltd 


Interior for Trans-Canada Air Lines Vickers Vanguard 
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BOAC Design Policy 


J. R. FINNIMORE, mvo, AFRAeS, AFIAS 


Aircraft Development Manager, 
British Overseas Airways Corporation 


IRST let me establish our basic philosophy in assessing our 

customer, the passenger, and the manner in which we seek 

to meet his demands. On the aircraft interior design side we 
are providing for a most discriminating strata of the public who 
are attracted to flying as an efficient means of transport and are 
accustomed to the comfort and interior design standards of modern 
ships, cars, buses and trains. It is reasonable, therefore, that he 
should expect in a vehicle so technically advanced as the aircraft 
at least a comparable standard of comfort and surroundings. In 
designing for such an important individual, the real VIP of the 
business, it is essential to decide just what matters most to him in 
meeting these requirements. We believe he is principally con- 
cerned in getting from A to B safely, quickly and on time; 
and he wants to get a load off his feet during the process. Of 
paramount importance, therefore, are the seating, décor, and 
general environment of the passenger cabin. 

The primary principle is that the human body should be com- 
fortably supported in a position or range of positions varying 
between sitting upright and reclining, and the essential requirement 
is that the seat shall be so designed that the body can maintain 
these positions for a specified duration of time without local or 
general discomfort. As far as is possible within the confines of the 
space allowed for the seat, there should be no feeling of restriction 
on the movements of the occupant. He should be in surroundings 
that promote a sense of security, well-being and relaxation, com- 
pletely free of visual or physical irritation of any sort; badly 
designed interior shapes or patterns, and ill-chosen textures or 
colour can, and frequently do, defeat these important objectives. 
BOAC management takes particular interest in the design of its 
seats and has now established the most comprehensive seat speci- 
fication in the business. This specification seeks to establish stan- 
dards of safety, comfort, weight, appearance and design for 
maintenance; and although cost has its place in the final assess- 
ment it comes a poor second to this first group of priorities. In 
establishing the comfort requirements of a seat it is essential to 
state in unmistakable terms and considerable detail those attributes 
which will find the widest range of passenger approval, our view 
being that the aircraft seat is the passenger’s most intimate contact 
with the airline and therefore worthy of considerable design and 
production effort. Good seat design has as a prerequisite a p 
and full range of anthropological data and it is necessary toesta ablish 
a significant range of dimensions of those who will use the seat. 
BOAC have compiled such a range of dimensions from their own 
medical department, from the Institute of Aviation Medicine and 
from other internationally recognized authorities. 


BOAC Bosing 707, showing the first-class forward cabin and the 
economy rear cabin. Note the cocktail table and the club-lounge size 
of the first-class seats. (Seat developed in conjunction with Microcell Ltd) 

















Even though we go to such effort we recognize the inescapable 
fact that we cannot please everybody; so, in an attempt to cover 
all possible areas of potential complaint, we follow the practice of 
introducing a few rows of any new type of seat to one of our cur- 
rent ai t layouts for a period of something like three months. 
We then gather from the stewards and the passengers who have 
used the seat, details of any complaint, advice or praise, and then 
we cover as many of these as is practicable before we go into 
fleetwide introduction. Our Boeing 707 de-luxe and economy 
seats, as illustrated, represent our latest designs, both of which 
have been very well. received by our North Atlantic passengers. In 
addition we have recently developed a high-density seat for use 
on Britannia coach-class service; this, whilst incorporating all of 
the important mandatory features of comfort and safety, is a more 
austere chair but gives a very high standard of passenger accept- 
ance at the 30in pitch being used on the aircraft. 


Interiors Before we can get down to serious study of the 
interior décor, it is of course first necessary to establish the basic 
layout of the aircraft. Here we consult the commercial planners, 
who estimate the probable ratio of first-class to economy pas- 
sengers, and this decides just how the cabin is allocated to galleys, 
toilets and wardrobes, etc. Current policy is to have the pat 
and toilet areas split fore and aft, thus allowing considerable 
flexibility of layout, so essential with the ever-changing pattern of 
passenger classes (for instance, the gradual fall-away of tourist- 
class passengers as compared with the fantastic growth of the 
economy class). Our policy of décor and styling must therefore 
lend itself to an ever-changing compartment size, depending upon 
just where the separator bulkheads are positionsd, what type of 
cabin service we are providing and what class of seating we are 
using. 

So far as materials are concerned, we are currently following 
a policy of hard vynil sidewall panels featuring an overall relatively 
quiet pattern and introducing the colour and texture variance in 
seats, drapes, bulkheads and other similar movable fittings to 
avoid the visual monotony so often seen in large cabins. Another 
reason why we use a relatively subdued background is that it per- 
mits a change of colour scheme in the cabin without incurring the 
expense of a completely new refit. For instance, a change in seat 
covers, carpets and drapes would be sufficient to achieve the face- 
lift that always appears to be desirable after an aircraft has been 
in service for some time; it also permits us to take advantage of any 
new materials that come to the market for seat covers and similar 
equipment. Basically we are not a flamboyant or over-colourful 
airline; we believe in elegant good taste in design and colour. We 


BOAC’s new coach-class tip-up seat developed in conjunction with 
Aircraft Furnishing Ltd and in use on the Britannia coach-class layout. 
The beam drillings permit mounting ot alternative seat-track centres 
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have no set house scheme of décor, feeling that each aircraft shape, 
size and date of introduction presents individual problems, and we 
wish to be free to introduce a layout and décor scheme that reflects 
the most up-to-date thinking. Where we consider it to be neces- 
sary we commission specialist consultants to advise us, and even 
in this direction we feel it is a good thing to change our source 
of advice from time to time in order to inject into the schemes some 
new and fresh ideas. We do not restrict our study to the basic 
cabin surface materials in defining décor requirements. Equally 
as important do we regard lighting and every other piece of equip- 
ment used in the cabin, whether it be architectural fittings, cutlery 
or passenger amenities. Such study is certainly not the province of 
the “interior decorator”; it is now such an important factor in the 
establishment of the passenger environment—including as it does 
air conditioning, soundproofing, lighting and engineering—that it 
demands an intimate knowledge of material, manufacturing tech- 
niques and processes, the basic engineering concept of the aircraft 
and the airline route pattern; and where the décor forms part of 
the soundproofing and air conditioning system, it calls for a 
thorough understanding of the aircraft design philosophy. This is 
human engineering—industrial design of a most specialized nature. 

In establishing firm uirements that must be adhered to 
regardless of the décor affect, BOAC have produced a basic 
interior-layout handbook. This sets out in considerable detail such 
things as flexibility of passenger seating arrangement; number of 
toilets; wardrobe capacity; interchangeable facilities (bar units, 
lounges, berths, etc); desired position and size of passenger doors 
and windows; size and height of luggage racks; detail design of 
such units as galleys; lounge compartments; number and position 
of drinking water fountains; and public-address system. In parti- 
cular, on the décor and styling side we control with some rigidity 
such features as fire resistance, fade resistance, “cleanability,” 
weave standards for seat covers, weights, stain resistance (in this 
direction nicotine staining of the ceiling is a very real problem) 
and surface lustre (taking great care there are no highlights to 
dazzle passengers in the very clear air of modern altitudes). 

All of this so far has been associated with subsonic aircraft, but 
what of supersonics? We feel the basic seat requirement will 
change very little—apart, perhaps, from a little weight-saving in 
the structure—but the interior now becomes even more important, 
particularly if the aircraft are finally developed without windows. 
We have not so far completed our analysis of these special prob- 
lems, but we recognize that we are now dealing with a fuselage of 
smaller cross-section, so that the need to remove the tube effect in 
the main cabin is even more difficult and important. Our current 
thinking in this direction is to introduce some form of width pers- 
pective with horizontal bulkhead and seat cover patterns. It is 
equally important to eliminate long bands of continuous shape 
or pattern along the cabin—for instance, the hat rack edges, cove 
lights and similar fittings. 

By far the most important point, however, is the reaction of the 
passenger to the absence of windows and here our research medical 
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Left, VCIO galley/ 
bar-unit mock-up 
with bar shelf added 
for use in lounge 
1, beer, wine and spirit 
stowage box; 4; waste- 















bin housing; 3, third 
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glasses); 4, second 
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glasses); 5, top and 
bottom drawers (%4- 
pint glasses); 6, cash 
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steel sink; 9, water tap; 
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Boeing 707 first-class galley unit as installed. 

All the “hardware” is covered with decora- 

tive pull-down covers during periods when 
passengers are boarding the aircraft 


counter; 
retention bar 


officer is our principal adviser. We must, he says, find a way of 
eliminating the claustrophobic effect, and give the passenger some 
means of using his eyes to adjust himself to acceleration and other 
manceuvres of the aircraft; this he now does naturally by allowing 
his vision of the outside sky panorama to balance his senses. We 
might have to simulate this process by iding some form of 
visual reference, such as closed-circuit television. On the overall 
problem of interior design on the supersonics, those things that in 
the past have been regarded as acceptable but in poor taste— 
violent patterns, high-lustre surfaces, colour clashes—now become 
completely unacceptable and the designer and consultant are 
joined by the doctor as an essential member of the décor team. 

Because this article deals mainly with the passenger cabin, it 

must not be thought that we have forgotten the need for good 
flight-deck environment and design. This requires a similar 
approach, but one influenced by the tasks and special needs of the 
operational crew. 
External Décor With external livery, as with their cabin inter- 
iors, BOAC follow a policy of quiet good taste. Here we really do 
follow a standard “house scheme.” Although we have considered 
changing from time to time we still like our dark-blue tails, white 
top and dark-blue cleat-line scheme. As with aircraft interiors, 
however, we maintain a most flexible outlook, and consider that 
the basic shape or configuration on the aircraft justifies each new 
type —— dealt with as a separate design study within the overall 
“house scheme.” In the case of the VC10 we currently propose to 
delete registration markings from the tail and have them on the 
engine pods. We shall then also delete the horizontal white bands 
from the tail, leaving a completely clear vertical surface on which 
we will have the Union Jack and a Speedbird insignia somewhat 
larger than hitherto; but here again we shall keep an open mind on 
the final scheme right up to the moment when we have to make a 
firm decision. 

We ize that there are some that feel the blue is a little too 
dark; we may try a slightly lighter tone at some future date but for 
the moment we are staying with the existing scheme. As a separate 
but relevant issue we have been studying the possible use of high- 
visibility paints, and although we will continue to keep this in 
mind we have not yet clearly established a policy beyond having 
some models painted-up to see how the bright orange tints could 
be used on our various ai - ; 

The world’s major operators are known by their various liveries, 

and the exterior scheme is probably the most important piece of 
advertising space in the airline. 
Special Layouts Like most other major airlines we are occa- 
sionally required to carry a VIP party on a chartered aircraft; for 
this type of service we have specially designed equipment, lounges, 
settees, club seats, dining furniture, etc. Those currently in use 
repeat the materials and overall décor scheme used in the standard 
passenger cabin, but we are now considering a restyling of the 
main units to keep them abreast with the “new look” aircraft, such 
as the 707. 

This whole subject of interior and exterior design is one of con- 
tinuing exciting development. The most expensive commodity in 
the aircraft is space. IATA to a large extent control just how much 
each passenger is allowed and it is up to each airline to strive 
to give the passenger the best value for his money. I have often 
been quoted as referring to the passenger cabin as the “showcase 
of the airline.” This is still very in the case of BOAC 
it is where we show the passenger how we “take good care” of him. 
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The New Whirlwind Helicopter powered by the Gnome gas 
turbine engine has greatly increased power available at a much 
lower aircraft weight. The 1050 horse power of the de Havilland 
Gnome engine gives the Whirlwind exceptional high altitude 
and hot weather performance. The aircraft weight has been 
reduced by 650 Ib. compared with the piston engined version. 
The Gnome Whirlwind can fly 90 miles, pick up eight survivors 
and return to base with ample fuel reserves. The engine power 
permits landing at 10,000 ft. with full load in conditions up to 
temperate maximum. Freight loads of 2,000 Ib. can be carried 
or six stretcher patients together with a medical attendant. 
The large cabin makes the machine an ideal aircraft for a wide 
range of duties including 8-10 seat passenger transport, freighting, 


casualty evacuation, rescue and anti-submarine defence. 
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WESTLAND AIRCRAFT LIMITED + YEOVIL - ENGLAND 
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BEA’s Aircraft Interiors 


R. C. MORGAN, ose, FRAcS 


Chief Project and Development Engineer, 
British European Airways 


integration of the requirements of the airline with the skill 

of the industrial designer, and the best possible application 
of detail design and manufacturing techniques. 
What is a “Good” Interior? It is certainly not a flashy colour 
scheme in line with some currently fashionable trend. Nor is it 
the application of paints, fabrics and gimmicks to bulkheads, 
ducts and wall panels already designed. It must be a co-ordinated 
whole, in which every detail aspect, the background engineering 
and the styling, the lighting and the finishes are all visualized 
as the design proceeds. 

It must be pleasing and acceptable to a lot of different people 
for different reasons at different times. It must conform to the 
general trend of style and presentation, by which, in all its aspects, 
the particular airline is known to the public. It must not date 
readily, as the aircraft must remain in service for many years 
without substantial interior alterations. It must be easy to main- 
tain, not readily lose its new pristine appearance, and not get 
tatty; yet material and replacement must not be expensive. 

It must provide all the complex of services, from individual 
passenger air supply to fire extinguishers, from emergency exits 
to pantries, from room for coats and hand baggage to the maximum 
number of seats in relation to fares; yet all this must be done 
unobtrusively and with the maximum comfort. 


Ti production of a good interior calls for the most careful 


Mr James Gardner, consultant 
industrial designer to BEA 








Left, Elizabethan (Ambassador) interior, looking aft. Right, Viscount 802 interior. Transverse strip lighting enhances the impression of width 





I know of no other part of the airline business—or for that 
matter any other business—in which the requirements are so 
stringent, so varied and so often conflicting and the hidden faci- 
lities so complex; yet the result must be pleasing, comfortable, 
practical, light in weight and, most difficult of all, be able to stand 
critical scrutiny at close quarters by those travelling in it. 

There is no short definition of a “good interior.” 


Flexibility This seems a curious word to use im a note on 
interior design, yet it is one of the most important and conceals 
a multitude of problems. 

It is relatively easy to design and build an interior with one 
standard satin arrangement, and very many aircraft (although 
different for each customer) are built to this simple requirement. 
In BEA we have made a speciality of “flexibility,” and this has 
brought with it a whole host of problems in interior design. The 
sort of flexibility we build into our interiors includes such matters 
as the ability to 

(1) Change the seating layout from, say, mixed first-class and tourist 
to all-tourist. 

(2) Vary the ratio between first-class and tourist. 

(3) Run some services with full meals and bar service and others with 
no meals (and in the latter case to remove the pantries and carry more 
passengers instead). 

(4) Vary the standards of the service during the life of the aeroplane 
without modification. 

(5) Alter the seat pitch as commercial requirements demand. 

(6) Sometimes remove seats and pantries and carry freight. 

(7) Carry suitable freight, e.g., meals and newspapers, on the out- 
ward journey without removing seats, so that passengers can be carried 
on the return journey. 

(8) Remove seats and carry stretcher cases. 


This sort of flexibility demands accurate detail specification 
work when the aeroplane is first ordered, and subsequently the 
most detailed control, to ensure that the final product fully satisfies 
the requirements of flexibility at the same time as meeting all the 
other desiderata of a “good” interior. 


Integration of Effort It will thus be seen that the most careful 
co-ordination of all aspects of the work on a new interior is 
essential, otherwise some requirement will dominate, or others 
be overlooked, and expensive failure will result. 

In BEA we have, since 1948, tackled this problem in the follow- 
ing simple, straightforward way. In the development engineering 
branch we continuously study and obtain the requirements of the 
airline from all other departments. We employ, as consultant 
industrial designer, Mr James Gardner, who has now worked with 
us on every B aircraft from the Ambassador. After the speci- 
fication stage we work in detail with the firm’s designers, using 
the mock-ups and supplying styling designs which are so integrated 
with the structural and engineering requirements (such as air- 
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The BEA Vanguard cabin. Note the ceiling edg>-lighting panel, and 
how the corporation's crown motif is worked into the décor 
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conditioning, lighting, and so forth) that the final result is a 
completely co-ordinated whole. 

This detailed control has produced for BEA interiors which, 
from the user’s point of view, are second to none. The latest 
of these is the Vanguard, shown in one of the accompanying 
illustrations. 


Visual Appearance _In all this work the greatest care has to be 
exercised to obtain, in the end, a pleasing visual appearance— 
and I don’t just mean a colour scheme. In the Ambassador (see 
picture) we introduced a fundamental innovation to interior design, 
and we have carried it through to the latest interior—that of the 
Vanguard. This is the use of panels, sight-lines, etc, to give the 
visual impression of the aircraft being wider and more spacious 
than it really is. 

It is extremely easy to do the opposite. There are many interiors 
in service in which the lack of appreciation of this vital point has 
led to them providing a visual appearance of being smaller and 
narrower than they really are! 
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i are other and better means of fixing than 
wood strips, s and glue and that, if care be taken, most fixings 
can be completely concealed. There is nothing worse than an 
interior with half-round beading running round the walls and 
ceiling, giving an ap oe of the inside of a whale. Al! such 
detail must be also igned with an eye to rapid maintenance, 
Panels must be interchangeable and fastenings reliable, concealed 
and replaceable. All finishes, paints, anodizing, etc, must be 
hard-wearing, and reproduceable when damaged. 


Lighting We take the greatest care with this difficult part of 
the job. Here again we have introduced innovation into interior 
design. As part of the process of avoiding the “tunnel” effect and 
giving an appearance of width, we have deliberately avoided the 
long line of lights down the centre of the cabin. The lighting in 
the Ambassador was interesting and unique. In the 800-series 
Viscount the transverse lighting strips were used to assist in this 
effect. We took a bold step in the Vanguard, and its wide flat 
ceiling with edge lighting is singularly effective. 

Colour and General Styling As to the often-vexed question 
of colour schemes, here we enter the area of personal preference 
—the “I like” or “I don’t like.” Let us first say that no colour 
photograph, however good, seems to do justice to an aircraft 
interior. There is a simple reason for this: a good interior is 
designed not to look at but to be in, and can be judged only on 
this basis. It has to be pleasant and right on a grey winter’s day, 
but it must not be tiring in bright light at high altitude. The 
grey and red of our earlier interiors has_been developed into 
schemes now more in line with our house styling. The co-ordina- 
tion of BEA design policy throughout the airline by the advertising 
manager, Mr A. J. Burkart, ensures that the visual impression of 
advertising and sales and booking offices will be seen also in the 
aircraft. We aim at a truly British product, well-tailored but not 
flashy, crisp in design and detail. Each new interior moves along 
with our general house style in the presentation of the airline 
to its public, maintaining continuity of appearance of fleets over 
many years and displaying the best of British craftsmanship. 


The Latest Interior The Vanguard and the Comet present to 
the public our latest examples of this co-operative effort. In this 
short article I have not been able to touch on many other aspects 
of interior design, such as toilets (a subject in themselves), the 
passenger service panels, door entrance design and styling, bulk- 
heads, carpet fastenings, and soon. Those who fly in these magni- 
ficent aircraft will be able to see for themselves examples of the 
kind of things I have mentioned. 

I trust the Editor will allow me through these pages to pay 
tribute to those who have contributed to this work—Mr James 
Gardner, the BEA development staff, and the men on the design 
staffs of the aércraft firms. 


One of the problems we have had to face in this 
concerned—from 


THE INDUSTRY’S CONTRIBUTION 


—to Passenger Comfort 
and Convenience: 
Some Representative Equipment 





















| SEATING THE PASSENGERS 





IVEN the aeroplane, the crew to fly it, a fare just short of 
extortionate and a shapely, soft-voiced and smiling 
stewardess, the average airline passenger is concerned most 

about the seat in which he is placed for the duration of his 
journey. Will it comfortably accommodate his generous, expense- 
account girth (or her willowy frame, painfully acquired on a diet 
of lemon juice and lettuce leaves)? Is there room for the knees? 
Can he doze without slumping against his neighbour—or will he 
be kept from oblivion by the pressure of an adjacent elbow? Is 
there a comfortable pad, at the right height, against which he can 
rest his head? 

The designer of aircraft seats, presented with the full spectrum 
of airline passengers, from the over-obese to the ultra-thin, from 
long, lean streaks of six-feet-six to sawn-off types of four-feet-ten, 


Part of a seat production line at one of the 
Microcell factories at Blackwater, Surrey 
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Microcell twin seat unit, incorporating built-in table and cabinet for 

personal effects. It is used in the first-class layout for BOAC Boeing 

707s, for which the company are supplying the entire range of first- 
and economy-class seating 


clearly has to contend with a set of variables almost as wide as that 
which confronts the designer of the aircraft. And the dimensions 
of the seats’ occupants are not his only worry. Will the seat be 
inexpensive to produce and to maintain? Will it be zsthetically 
appealing? Particularly important, will it be acceptably light in 
weight yet able to take stresses of 8 or 9g? Will it be easy to 
install and to remove? 

These questions seem to be pretty well taped by the several 
specialist suppliers of airline passenger seats in Britain. One 
name which springs immediately to mind when seats are discussed 
is that of Microcell Ltd, of 9 Kingsway, London WC2. This 
company is a supplier on a major scale to BOAC, having made all 
the seats for its Britannia, Comet 4 and Boeing 707 fleets, when 
they were initially equipped. More recently, Ghana Airways 
placed a contract with Microcell for passenger seating in their two 
Britannias. 

Microcell ignore the usual welded or riveted seat construction 
in favour of bolted assembly, which offers the airline operator 
maximum flexibility. Twin or triple units can be assembled easily 
from his stock of common parts and many parts are interchange- 
able between first-class and economy-class seats. The operator 
can therefore change the ratio between the two classes in one 
aircraft, to suit varying traffic demands, with a minimum of 
trouble. Another feature of Microcell seats is the use of light- 
weight plastic panels on the side-arm and leg structures which can 
be easily removed for replacement, or a change in colour-scheme. 

The first-class seating fitted in BOAC’s 707s is the de luxe 
Executive, a twin unit unusual in having a cabinet and tray 
between the two component seats, for books, magazines, hand- 
bags or for use as a miniature cocktail cabinet. A similar first-class 
twin unit, without the cabinet, has been installed in Middle East 
Airlines’ Comet 4s. 

Matched with these first-class seats are the Traveller series of 
economy-class twin and triple units, which share styling with 
them as well as some common components. Maximum inter- 
changeability in cabin layouts and homogeneity in the appearance 
of the aircraft’s whole interior is thus achieved. 

While first-class seats may be the epitome of luxury and a 
delight to sybarites, airline economics are firmly based on the 
increasing popularity of economy-class services. Increasing 
emphasis on high-density travel has brought forth many compact 
and lightweight seats, typified by the latest lightweight unit by 
Transport Seating Ltd, of Western Works, Bromley Street, 
Birmingham 9. This weighs 36lb and is produced in twin and 
triple sets. The seat pitch can be as low as 28in. 

For use in convertible passenger-freight aircraft the company 
Produces twin and triple folding seats, which have been fitted in 
the AWA Argosy multi-purpose aircraft. The company has a 
squad of trained operatives ready to travel anywhere in the 
United Kingdom to furnish completely whole aircraft interiors. 

One of the oldest-established names in the aircraft-seating 
business is that of L. A. Rumbold & Co Ltd, of London NW6. 
Their range of standard and special seats includes over 100 types, 
and extensive use is made of magnesium alloy, which combines 
great strength with low weight. Aircraft in which Rumbold seat- 
ing has recently been installed include the Fokker Friendship, 
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Dart Herald and Scottish Aviation Twin Pioneer. Helicopter seat- 
ing is a field in which the company has specialized, and one of 
their designs weighs only 29Ib for a fully upholstered triple unit. 
They have been responsible for the seating, cabin furnishing and 
soundproofing of the Westland Whirlwinds of the Queen’s Flight; 
complete interior furnishing for any type of aircraft has long 
been a Rumbold speciality. 

Lancefield Aircraft Components Ltd, of Herries Street, London 
W10, are specialists who have supplied seating for the aircraft of a 
number of well-known airiines, including the Comets of BEA, 
Aerolineas, Mexicana, Misrair and Olympic. Their first-class seats, 
in weights ranging from 62Ib and 65lb, are double units with either 
nine- or four-position back-rests and very complete detail equip- 
ment (meal trays, magazine stowage, etc) for passenger comfort. 
Magnesium alloy is used for the framework, and a very wide 
range of “Lancedown” upholstery colours is available. 


Aircraft Furnishing Ltd, of 41 Lonsdale Road, London W11, 
have established a reputation for providing low-cost, lightweight 
comfort in their four years of existence. The company’s Lonsdale 
lightweight and “flyweight” seats, built to a patented structural 
principle, have been adopted by nine British and overseas airlines 
and export shipments have totalled over £130,000 in value in the 
last two years. The latest addition to the range, in production for 
BOAC’s Britannia-operated Skycoach cabotage services, is the 
Universal Flyweight. This seat is unusual in having laterally 
adjustable legs, permitting its installation in various types of 
aircraft with differing seat rails. The legs are bolted to the lateral 
tubular monospar, on which the tip-up seats and the break- 
forward, reclining backs are hinged, This transverse beam acts 
as a torque tube in absorbing deceleration loads in torsion. 

Even with a pitch of only 28in, ample leg room is assured by 
having space for the feet beneath the seat in front. Recessed into 
the seat-back is a drop-down table and a magazine pouch. The 
seat is astonishingly light, weighing only about 18lb per seat place. 
The design offers a weight saving of 274 per cent and a cost 
saving of 45 per cent over the earlier Lonsdale 200 seat. The 
structure is of high tensile steel with light alloy detail fittings. 
Upholstery is in foam rubber. 

Upholstering of aircraft seats and the conversion or re-trimming 
of aircraft interiors on the operator’s premises are specialized 
services of Aircraft Furnishing’s associate company, Latex 
Upholstery Ltd, which shares the same address. This company 
manufactures certain nylon fittings which are described under 
another heading in this review. 


Short Brothers & Harland Ltd, Queen’s Island, Belfast, com- 
pleted last month an order for 3,000 of the Type 210 passenger 
seats, when they handed over, on December 2, the last Belfast- 
built Britannia 253 for RAF Transport Command, The days when 
anything in the way of discomfort was good enough for Service- 
men are long since over; in the design of this seat Shorts had the 
benefit of the collaboration of the Institute of Aviation Medicine, 
whose doctors measure questions of comfort and the reduction of 
travelling fatigue in esoteric, anatomical terms. The seat was 
designed for a passenger weight of 180Ib, instead of the usual 
170lb (a reflection, perhaps, on improved Service ration scales) 
and withstands forces of 9g fore and aft. Special safety features 
include a heel restraint and a protective wing on each side of the 
head-rest. Attached to the head-rest is an adjustable Lionide 
pillow, filled with Terylene wool, while the upholstery is in foam 
plastic covered with Lionide, the seat cushion and squab being 
supported on Terylene sheet. The seats, in twin and triple units, 
can be installed port or starboard without alteration and are 
easily dismantled and stowed when the aircraft is required for 
other duties. Strategic reservists can lie back and relax at any of 
eight angles between 12° and 44° to the vertical while flying 


Type 242 first-class seat unit by Flight Equipment & Engineering Lid, 
as installed in the Vanguard 
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speedily to the latest trouble-spot. Each seat-back has a plug-in 
table and a magazine pouch. Ashtrays are built into the arm-rests. 

BEA’s fleet of Vanguards, now just beginning operations, = 
equipped with first-class and economy seats ws 

and Engineering Ltd, of 142 Cromwell Road, London SW7. This 
company has connections with the US corporation of the same 
name and markets a comprehensive range of aircraft seats for 
several fare classes. A notable design in range is the folding 
Payloader seat designed for mixed-duty aircraft. 

In Lancashire, Wes thill Furnishings Ltd, of Westhill Mills, 
Mossley, undertake the design and manufacture of accessories 
such as head-rest covers and dust sheets. Moving south, to ever- 
expanding Southend Airport, J. J. Benson (Aircraft Interior 
Furnishing) Ltd operate a furnishing service and are able to 
undertake the re-upholstering of complete interiors. The company 
is an approved stockist of aircraft furnishing materials. 

Flying Service and Engineering Ltd, of Chesham, Bucks, 
manufacture seating to customers’ specifications, with emphasis 
on light and inexpensive types. They have recently obtained an 
ay for Avro 748 seating. 

ynes Aircraft Interiors Ltd, Hurn rt, Bournemouth, 
Hane supply fixed-back seats, of 18 and 20in width, of the type 
supplied to Aer Lingus for that company’s fleet of Viscount 800s. 
For these seats there are complementary folding tables. 

The “stuffing” of a seat is as important as the design in its 
ultimate comfort. Hairlok rubberized hair, Texfoam and Block- 
foam, all manufactured by the Hairlok Co Ltd, Magna Works, 
Bedford, are favoured materials from which many aircraft 
cushions are made. Blockfoam has been on the market for nearly 
two years and is unusual in having none of the cavitations normally 
associated with foam rubber and which are found in Texfoam. 
Instead it has regularly spaced and very small holes. Cushions 
can be carved from the solid and do not require facing as do those 
cut from cavitated foam rubber. ‘Thus production costs are sub- 
stantially reduced. Hairlok rubberized hair is very easily shaped 
and moulded, in varying densities. It is frequently used in 
combination with Texfoam or Blockfoam in hand-built upholstery 
components. 

Up-front in BOAC’s Comets and Britannias the pilots’ seats 
have harness made by the G.Q. Parachute Co Ltd, Stadium 
Works, Woking, Surrey. 





CULINARY QUARTERS 











Life in a small London flat gives a fairly good indication of the 
troubles confronting cabin staff in serving meals during flight. 
But from a galley much smaller than the usual London kitchenette, 
many, many more meals are expected to appear. Every cubic 
centimetre of space must be intelligently used, for 60, 80 or 100 
meals to be served in a reasonable time. 

The General Electric Co Ltd, Magnet House, Kingsway, 
London WC2, as the world’s largest suppliers of airborne galley 
equipment, have developed galley design to a fine art. Their 
success can be measured by the fact that among GEC customers 
are 107 airlines, including the Soviet Aeroflot and a dozen or so 
US operators. 

Most airborne meals are pre-cooked and deep frozen—their 
preparation in flight merely consists of heating and serving. For 
this purpose, GEC manufacture a very wide range of air circulation 
ovens of aluminium, with stainless-steel linings. The largest, 
developed originally for KLM, is a double compartment oven, 
with each compartment heating independently of the other, and 
operating over a temperature range of 200°-350°F. It will heat a 
total of 60 meals in 35 minutes and weighs 88lb. A 30-meal oven 
built to BOAC specification weighs 58lb and heats its contents 
in ten or eleven minutes. At the other end of the catering scale 
is a multi-purpose hotcup unit for preparing individual drinks, 
by nt. or percolating, or for frying individual meals. Other 

EC ey equipment includes percolators, water boilers, hot- 
plates ow grills, hotcupboards and electrically heated frying pans. 
Versions of all these to operate on the 208V, 400-cycle electrical 
systems favoured in modern aircraft can be supplied. 

Galley equipment sold recently by the company has gone into 
BOAC Boeing 707s, BEA Versuaode and Comets, SAS Douglas 
DC-8s, and Caravelles operated by Air France, Alitalia, Finnair, 
SAS, Varig, Swissair and United Airlines. The Avro 748s to be 
supplied to BKS will also be GEC-equipped. 

But the art of airborne cooking does not depend solely on the 
application of heat to food and drink; an airline will find its 
catering standards judged just as much by its ability to keep 
supplies cold. It is fitting that Lec Refrigeration Ltd, Bognor 
Regis, Sussex, should be a leader in the aircraft refrigeration 
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Thawing oven for frozen foods, made under 
licence by Aerogalley Ltd from the German 
Juno company 


field, for this company has long been an enthusiastic operator 
of its own executive aircraft. Comet 4s of BOAC, MEA, EAA, 
Aerolineas Argentinas and Misrair are all fitted with an 8 cu ft 
twin compartment refrigerator by Lec, as are the Britannias of 
BOAC and El Al. The cabinet is 33in high by 18in deep and 
35in wide. Together with its power unit, it weighs 183lb. The 
left compartment is used for deep-freeze storage and the other 
provides normal food-storage temperatures. 

For the new high-voltage electrical systems, Lec have developed 
a hermetically sealed refrigerator system and yet another method, 
using a transvertor coupled with a sealed refrigerator system. The 
latter, specifically developed for installation in boats, has met with 
great success in the United States and is reported to be applicable 
for airborne use. 

Galley and bar units, manufactured in stainless steel, light alloys 
and plastics by C. F. Taylor (Metal Workers) Ltd, Molly Millar’s 
Lane, Wokingham, Berks, have been supplied for use in Viscount 
800s operated by Cubana, Pakistan Airlines and TAA. A more 
compact unit for medium-range aircraft has been installed in the 
Handley Page Herald. This has a net weight of only 65Ib. 

Field Aircraft Services Ltd, 73 Wigmore Street, W1, manufac- 
ture basic galley units which, installed singly or in multiples, and 


These seats, by Short Bros & Harland’s General Engineering Division, 

were designed in collaboration with the Institute of Aviation Medicine 

and are stressed for 9g, facing forward or aft. They are seen in o 
Belfast-built Britannia 253 for Transport Command 
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Compact galley unit for medium-range aircraft 
—in this case a Herald—by C. F. Taylor (Metal 
Workers) Ltd 


easily altered, can be made to provide the catering capacity neces- 
sary in amy transport aircraft. Component parts are kept to the 
minimum and the unit is attractively faced with Formica and 
topped with stainless steel working-surfaces and sink unit. The 
basic unit, which fits between the seat rails and overhead attach- 
ment points, has an empty weight of about 150lb and offers larder 
stowage for 64 laden meal trays. 

Almost quicker than one can say “knife,” Aerogalley Ltd will 
supply it. This company, which operates from Gatwick Airport, 
Horley, Surrey, offers a comprehensive airline catering equipment 
service, and is able to provide everything from complete galley 
units to the last knife, fork, spoon or napkin. It represents two 
German manufacturers—Sell, which produces galley structures 
and Juno air circulating ovens (Aerogalley is itself producing Sell 
sub-pantry units for use on Ghana Airways’ Britannias), and 
Dr Stiebel Werke, which manufactures hot food and beverage 
containers, hotcups, automatic coffee makers and similar equip- 
ment. Misrair, MEA and Ghana Airways are among the airlines 
to which this equipment has been supplied, while the Misrair 
Comet fleet has been completely equipped with Aerogalley meal- 
trays and dishware, which are of melamine and polystyrene. The 
company can also supply specially designed stainless steel and 
silver plate tableware to operators whose aim is to make their 
7 service a little more like Maxim’s. 

W. H. Henshall & Son (Addlestone) Ltd, Oyster Lane, Byfleet, 
Surrey, produce a wide range of airborne catering equipment from 
complete galley units and refrigerators to such detail items as 
waste bins and cutlery and glass containers. This company manu- 
factures, too, furnishing equipment for other parts of the aircraft, 
notably toilet units, luggage racks and reading lights. 





ASTHETIC TRIM 











Fitting-out an aircraft with a pleasing interior is more than a 
matter of installing comfortable seats, efficient galleys and 
capacious bar cabinets. The walls and roof must be lined and 
the floor covered, bulkheads faced and harmonious colours and 
textures chosen for the upholstery covers. There is a profusion 
of materials under this heading worth examination. 

Lyffion is a fabric originally introduced into Britain by S. Morris 
and Sons (Leeds) Ltd for use on their range of domestic furniture 
and now being sold for use on other furnishings. It is claimed 
that this fabric, available in over 20 colours, wears five times as 
long as ordinary wool moquette; but its outstanding feature is its 
stain-resistance. Liquids and loose dirt, it is said, remain on the 
surface without being absorbed, and so all traces can simply be 
wiped away with a wet cloth. In a hard-working aircraft, its com- 
plete resistance to moths and rot is not likely to be a necessary 
feature, but this may be important from a storage point of view. 

Resistance to fire might be considered a more important quality 
in aircraft furnishing fabrics. MEA’s new Comet 4s, which entered 
service early this month, are upholstered in Replin, a fabric which 
reproduces the traditional weave pattern of the Gobelin tapestries. 
Although machine-woven, Replin is claimed to have the same 








GEC air-circulation oven (door open) in an SAS Caravelle. It has three-heat 


control and can also be used as a hot-cupboard 


qualities of toughness and refinement of texture as these centuries- 
old tapestries. Replin, manufactured by British Replin Ltd of Ayr, 
Scotland, is flame-proofed by Perrotts (Nicol & Peyton Ltd), 
12 Marshall Street, London W1. 

Vinyl-coated fabrics are used extensively in aircraft manufac- 
ture, and Jas Williamson & Son Ltd, of Lancaster, manufacture 
the Lionide and Synthede brands of leathercloth used in practic- 
ally all Britannias, Comets, Vanguards, Heralds and Westland 
helicopters, while Synthede is the covering on the Aircraft Fur- 

nishing Ltd seats made for BOAC’s Boeing 707s. 

These leathercloths are used on head linings, luggage racks, 
walls and tables as well as on seats, and fire-proofed Synthede 
accounts for the largest sales. Some of this is perforated and 
the company report that plain colours are more popular than 
printed effects. Lionide is also provided in fire-proofed form, 
and a heavy variety of this material, Lionide Aerowalk, is suitable 
for aircraft gangways. It can be provided with smooth or embossed 
surfaces, plain or printed. Aerowalk is highly resistant to the 
furnishers’ bane, stiletto heels. 

Another flooring material from this company is Crestaline, 
which, with a marble finish, has been chosen for BEA’s Van- 
guards. Vitroflex, a p.v.c.-coated glasscloth with exceptional fire- 
resistance, is another trimming fabric from this company which 
has been much used by Vickers-Armstrongs (Aircraft), Many 
of the colours and designs of materials produced by Williamson 
have been inspired by the well-known décor consultant, Mr 
Charles Butler, and by Mr James Gardner and Mrs Gaby 
Schreiber, consultants to BEA and BOAC respectively. 

Woo! materials have been with us a few centuries now and will 
concede to no plastic when it comes to giving 2 _ of luxury 
and ease. They can be equally fire-proof, and T Firth and 
Sons Ltd, Africa House, Kingsway, London wCc?, pi. 4... 
in their Yorkshire mills lightweight woollen cloths in a wide 
range of colours, grades and patterns, specifically for aircraft 
applications. Lightweight carpeting, with a non-fray finish, is 
also supplied by Firth in many colours. 

A thousand-and-one applications have been found in the aircraft 
industry for nylon since it was first introduced, for parachutes and 
glider tow-ropes, in the early 1940s. It is present in many aircraft 
seats, for the cushions and squabs rest on a base of stretched nylon, 
but only recently have nylon upholstery fabrics made their appear- 
ance in aircraft, following their success in the furnishings of some 
major hotels. British Nylon Spinners Ltd, Pontypool, Mon, do 
not themselves make fabrics or any nylon end-product, merely 
supplying nylon yarns to the thousands of companies which now 
use the material. Among those who manufacture furnishings and 
fittings for aircraft, it would be difficult to find even one which 
does not use it in one application or another. 

Fire-proof p.v.c. fabrics, for use in lining walls and bulkheads 
and, in heavier grades, for covering upholstery, are manufactured 
by John Cox & Son Ltd, Coxorian Works, Carlisle Road, London 
NW9. Fire-resistant p.v.c.-coated cotton, of weights between 
8.750z/sq yd to 13.90z/sq yd, are held in stock. A new develop- 
ment by this company is Hydex, which is a low-twist nylon cloth 
coated with p.v.c., combining high strength and low weight. This 
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material is suitable for actual load-bearing applications; one such 
is its use in escape chutes. 

Mallite EGB-4 panels, manufactured by William Mallinson 
and Sons Ltd, Thames Road, Crayford, Kent, have successfully 
met the challenge of the stiletto heel, which fashion pundits now 
tell us, happily, is on its way out. First used for replacing worn- 
out floors in DC-3 and Viking aircraft, in which the floor panels 
themselves rather than longitudinal seat rails took the seat load, 
these lightweight panels have balsa cores (sometimes birch-rein- 
forced) with Durestos or light alloy facings. Mallinson report 
progress in the past year in the application of these panels rather 
than in material development. Mallite flooring is available for 
Viscount 800s and over 20 have been so re-floored. The balsa 
core, acting as an insulant, renders the same material suitable 
for the construction of meal boxes and Mallite EGB-4 is widely 
used in galley applications. 

Ferodo Ltd, pel-en-le-Frith, Stockport, manufacture par- 
ticularly hard-wearing stair-treads which are rarely seen inside 
airliners, but often pass unnoticed on the airstairs leading to them. 
In freighter aircraft, however, this material is used to provide a 
non-slip floor surface and is fitted to walls to act as preventive 
bumper strips. Suitable methods of attachment include adhesive, 





Passenger seat-light, ventilation and loudspeaker-system panel (plastic 
moulded exterior) for Comets, by W. Henshall & Sons (Addlestone) Ltd 


pop-riveting and self-tapping screws. Aluminium-alloy tread- 
plate, incidentally, is one of the many products of Alcan Industries 
Ltd, of Banbury, Oxon. 

Decorative panelling is the speciality of Bakelite Ltd, 13-18 
Grosvenor Gardens, London SW1, whose Warerite is now widely 
used as facing panels and for working surfaces. Visually, Warerite 
panels fall into two categories. There are those that can be 
immediately identified by special patterns and designs, such as 
the Warerite “special pictorial” panels of aerostats and ancient 
fixed-wing aircraft which greet the passenger entering the first- 
class door of BEA’s Viscounts, and those which blend unobtru- 
sively with their surroundings and appear as natural wood. 
Examples of the latter are those which face the bar units in 
BOAC’s Britannias, where they replace polished wood. This same 
grained design, Prima Vera, has been used for surfacing meal trays. 

Warerite itself consists of a melamine coating bonded to almost 
any type of metallic surface. There is cigarette-proof Warerite 
which has a thin sheet of aluminium foil, to dissipate the heat 
over a wide area and so prevent damage if a lighted cigarette 
is placed upon it. Warerite is also available bonded to lead—but 
hardly for aircraft applications, In aircraft it is usually bonded 
to aluminium and its makers emphasize that it should be regarded 
as a metal rather than as a plastic, and cut and shaped in the same 
way as light alloys are worked. 

Imperial Chemical Industries Ltd, Plastics Division, Black Fan 
Road, Welwyn Garden City, Herts, supply the raw materials for 
many manufacturers of aircraft interior fitments, in the form of 
sheet plastics. It is instructive to look at a current production 
aeroplane, the Vickers Vanguard, to see how widely used they 
are. The windows each consist of two sheets of jin Perspex acrylic 
sheet. Each has a surround pressed from jin Darvic white 
010 p.v.c. sheet. The passenger facility panels (steward call- 
button, reading lights, switches and what-have-you) are pressed 
from this same material, by Arrow Plastics Ltd, for the General 
Electric Co, which supplies the complete fitting. 

Moving aft, Darvic is seen again in the toilets. The whole of the 
lavatory surrounds, including the lavatory seat, are pressed from 
it, together with the wash-basin, its surround and the paper towel 
and toilet paper holders. The uses of these ubiquitous plastics, as 
with BNS nylon yarns, are too diverse to fit neatly under any one 
heading in this furnishing review. 

Fuselage linings are usually neatly quilted thermal and sound 
insulation materials sewn into decorative sheets, with square or 
diamond patterns. What is in the quilts, and what the fabric is 
that is quilted, is the customer’s concern; but Airpak Ltd, 19 
Berkeley Street, London W1, offer them a speedy quilting service 
for insulating materials. The company operate multi-needle quilt- 
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ing plant at Overton, Hants, where OS rape & wack bo done, and 

where Airpak’s own insulating material, Tropal, is made. 

; eng Che vast Se Oe ee Cie 
_by Cellon Ltd, Kingston-upon- s, S % 

are many specially for interior use. These are fire-resistant and 

include Non-Flam uers for wood ing. 

Specialized cleaners for use on the interior and exteriors of 
aircraft are made by Valay Industries Ltd, Davis Road, Chessing- 
ton, Surrey. The cleanliness of aircraft is as important, and as 
great a problem, as with any other public transport vehicle, 
Among the range of Valay cleaners, which are marketed under 
the trade-name Jove, is Aeroval, which effectively removes stains 
and soiling from all materials commonly used for interior trimming 
—leather, leathercloth, p.v.c., and so on. Aeroval is non-inflam- 
mable and non-toxic and so can be used in unventilated spaces 
with safety. Marketed in cartons of four one-gallon cans, Aeroval, 
says the maker, “gives a sky-high finish at a down-to-earth cost. 





FOR SAFETY’S SAKE 











An important though largely hidden part of an airliner’s interior 
in the future will the emergency oxygen supplies for 
passengers, which become a mandatory requirement under regu- 
lations to be enforced this year. Here the experience gained by 
British Oxygen Aviation Services Ltd, Bridgewater House, St 
James’s, London SWI, in the provision of liquid oxygen systems 
for military aircraft will be an invaluable advantage to the com- 
pany. Liquid oxygen (lox), as almost everybody knows, has made 
possible very large savings in weight and space over the old 
gaseous oxygen systems. Safety is also enhanced, as liquid oxygen 
is stored at low pressures. The first transport aircraft the com- 
pany will equip with a lox system is the military Argosy, which 
will have a 25-litre oxygen convertor to supply gaseous oxygen at 
the right temperature and pressure for passengers either in an 
emergency, or for those who find the normal pressurization rather 
thin, Later will follow a system for the Short Belfast, employing 
two such convertors. 

Likely to be the first civil airliner with such a system is the 
Vickers VC10, for which Normalair Ltd, Yeovil, Somerset, have 
developed a 30-litre oxygen convertor. The crew’s supply is 
safeguarded from the demands of the passengers by the provision 
of two separate supply lines controlled by pressure-operated 
valves. After the liquid level falls below reserve level, the 
passengers’ line is shut off; but it is still possible for the crew to 


Nylon emergency escape chute for BEA 
Comets (Latex Upholstery Ltd) 
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OUR 
AFTER SALES SERVICE 
BEGING BEFORE 
THE ALE 


8 ways after 


e Liaison visits from service engineers. 

e Service engineers on call at main Airports 
throughout the world. 

e Help given in investigating and diagnosing trouble 
with prompt action. 

Service bulletins issued. 

Overhaul facilities available to operators in the 
U.K., Australia, Canada and U.S.A. 

e Advice and assistance given by a network of 
Service Agents who are situated in most parts of the 
world. 

e Repair and salvage schemes for use by operators. 

e Over-the-counter exchange schemes made available. 








6 ways before 


e Recommendations for maintenance and overhaul 
spares prepared and issued to fit operational plan. 

e Spare parts lists issued with prices that are 
held firm for twelve months. 

e Spare parts manufactured and stocked for 
operators’ initial requirements. 

e Service and maintenance instructions issued to 
enable operations to be planned. 

e Overhaul tools and test rigs designed ahead of 
need. 

e Operators’ personne! trained during flight 
planning stage. 


The service support which Rotax gives encircles the world. London, Montreal, Washington, Vancouver, Sydney, Hong 
Kong and many other bases combine to give the aircraft industry a service that begins before the sale. 





- : ROTAX LIMITED, witlesden Junction, London, N.W.10. 
f () \ \ LUCAS-ROTAX (Australia) PTY. LTD., Melbourne and Sydney, Australia. 
LUCAS-ROTAX LTD., Toronto, Montreal and Vancouver, Canada. 
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SKYDROL 





SAFETY : 


Skydrol fire-resistant hydraulic fluids are the standard of safety for all types of 
modern aircraft. Sixty-four of the world’s leading airlines now, or soon will, fly 
aircraft protected with Skydrol 500A or Skydrol 7000. Skydrol hydraulic fluids 

are specified for all Boeing 707’s, 720’s, 727’s; Douglas DC-8’s; and Convair 880’s 
and g90’s. The new TCA Vickers Vanguard and the new B.O.A.C. Vickers 
V.C.-10 and U.A.L.’s Caravelle fleets will be Skydrol equipped. 

Skydrol, produced exclusively by Monsanto, outlasts and outperforms conventional 
fluids, providing higher lubricity for longer hydraulic-system-component life 78 

in all types of modern aircraft. 
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10 years’ service with the world’s major airlines . . . 
through 20,000,000 flight hours . . . 

and not one hydraulic fire on aircraft 

equipped with Skydrol fluids 


BIG CONFIDENCE-BUILDER FOR PASSENGERS 


The use of Skydrol creates an extra reassurance factor for today’s safety-conscious 
air travellers. For Skydrol gives maximum protection against hydraulic fires. So 
passengers have even more confidence in aircraft equipped with Skydrol. 


Skydrol is a Registered Trade Mark 
Skydrol distributors in U.K.: Shell Aviation Service, Esso Petroleum Co. Ltd. 


MONSANTO CHEMICALS LIMITED 
879 Monsanto House, Victoria pare London, $.W.1 and at Royal Exchange, Manchester 2. 


In associa — wan: Monsanto Chemical ( 1. eat, U. Monsanto Canada Fang Montreal. 
Mor nto Cher vieals ( rae stra alia itd. "ihelbot Mon Bay 2 wom hf ia Pr a — 
Representatives in the Han - 8 principal ci 
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CELLON 


finish 

Since 1911, Cellon have been producing aircraft finishes of the very 
highest grade, keeping abreast—and frequently ahead—of technical 
developments within the aircraft industry. For close on fifty years, the 
advice of Cellon has been sought regarding a multitude of problems 
relating to aircraft finishing. The fact that Cellon produce to approved 
specifications a complete range of protective finishes for all civil and 
military aircraft is the finest tribute to the success of their activities. 

The Cellon research laboratories are constantly devising new 
materials to match new developments in the field of aeronautics. The result 
is that today, everyone points to Cellon for their aircraft requirements. 


CELLON 


AIRCRAFT FINISHES 


CELLON LIMITED - KINGSTON-ON-THAMES - SURREY 


Phone: Kingston | 234 (9 lines) Grams: AJAWB, Phone, Kingston-on- Thames 
Also manufactured in AUSTRALIA CANADA FRANCE HOLLAND INDIA NORWAY 
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re-establish passengers’ supply by means of transfer valves 
linking the two lines. 

The Walter Kidde Co Ltd, Belvue Road, Northolt, Greenford, 
Middlesex, were early in the field with passengers’ emergency 

n systems for high-flying commercial aircraft, and a Kidde 
system of oxygen presentation will be employed with the Normal- 
air convertor in the VC10. In this the individual masks are built 
into boxes in the luggage racks, and are released to hang down- 
wards in the event of decompression. At each stowage box is a 
point enabling oxygen to be tapped for individual passengers who 
may be distressed, quite independently of pressurization failure 
and activation of the whole system. 

Kidde also manufacture portable oxygen breathing sets which 
can be easily installed in seat stowages or dispensed by the cabin 
staff, in aircraft without installed provision for oxygen. These 
sets comprise a lightweight cylinder with oxygen stored at 
1,8001b/sq in with a head to which up to four outlets can be 
fitted. The set is used in conjunction with a very light hand- 
held plastic mask. 

Escape chutes are now common on the larger passenger air- 
craft. Some of these are of rubber and are inflated with stored 
CO: when required. A simpler type is a shaped and reinforced 
nylon sheet, attached at one end to the aircraft threshold and held 
by two people at the ground end. Examples of the latter type are 
manufactured for installation in BEA Viscounts by Latex 
Upholstery Ltd, 41 Lonsdale Road, London, W11. 

For survival after ditching an essential part of the sophisticated 
dinghy packages carried in contemporary commercial aircraft is a 
means of deriving potable water from the sea—as it is impractic- 
able in inflatable dinghy packages to have the tanks of fresh water 
carried in ships’ lifeboats. —The Permutit Co Ltd supply major 
airlines, including BOAC, and dinghy manufacturers with de-salt- 
ing kits, which are improved versions of those developed during 
the Second World War. The kits include charges of silver- 
barium-zeolite, to be placed in the purifier bag which is filled with 
sea water. After dissolving in sea water, the silver-barium-zeolite 
is left for about half an hour to do its work of precipitating dis- 
solved salts. Drinkable water is then squeezed through an integral 
filter in the bottom of the bag, which holds back the precipitated 
salts. It runs through a tube directly into the mouth or into a 
receptacle. 





Permutit sea-water de-salting kit 





LIGHT IN FLIGHT 








“Modern air travel,” hardened critics often say, “is dreadfully 
boring—one can only sleep, eat or read.” For the last of these 
functions good lighting is needed, and it is preferable for the 
second, though not, perhaps, for the first. Aircraft lighting is 
another field in which the General Electric Co Ltd have estab- 
lished a big reputation. Contemporary aircraft have fluorescent 
lighting systems and GEC have developed systems for BEA and 
hae Vanguards with fluorescent tubes concealed behind ceiling 

nels. 

Half the tubes are operated by 28V d.c. transistor-invertors 
from the batteries and the remainder, through control gear, 
from the engine-driven 115V, 400-cycle alternators. TCA’s Van- 
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ICI Perspex acrylic sheet and Darvic sheet used for window surrounds 
and fitments in Comet 4 toilet compartment 


Decorative panel in Warerite (Bakelite Ltd) for BEA Viscount 
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Furnishing and Finishing... 


guards, operating over many latitudes, have two sets of tubes— 
one giving a warm tone for flight over Arctic regions and the other 
a cool light for the tropics. 

BOAC’s Vickers VC10s will also be equip with GEC’s 
Osram Transport fluorescent tubes, which are designed to with- 
stand shocks and vibrations. These tubes, which will range in 
length from 18in to 4ft, will be operated thro a new type of 
control gear weighing only 6}$0z. Current will come from the 
115V, 400-cycle electrical system. At the other end of the 
commercial aircraft scale, Skyway’s Avro 748s will have pairs of 
12in tubes operated by 28V d.c. transistor-invertors supplied 
from the batteries. 

An extension of GEC’s work in the ambient lighting field is its 
business in lighting equipment for communications. The com- 
pany supply many airline operators and furnishers with illumi- 
nated indicators, from complete steward-call systems, which show 
in the galley the location of the passenger ringing for attention, 
to the straightforward “Fasten seat belts; no smoking” panels 
familiar to all air travellers. 





AIRBORNE PLUMBING 











“Plumbing,” in aeronautical contexts, has a host of meanings. 
It cam mean complex hydraulic or pneumatic systems, fuel 
systems, fire detectors and extinguishers or pressurization cir- 
cuits. In fact the word, in aviation, has anything but its prosaic 
ground-level meaning; it loses its association with water supplies 
and defecation. Here, we consider it as applying to just these. 

Ultra-lightweight fluid control valves for aeronautical plumb- 
ing are manufactured by the Saunders Valve Co Ltd, Blackfriars 
Street, Hereford. One is a self-closing water tap suitable for 
drinking or washing water, hot or cold, and fitted in both galleys 
and toilets. Another is a self-closing urn tap specifically for galley 
service, and yet another is a quick-action on—off valve with a 
wheel handle in a colour to suit the surrounding décor. A feature 
of these valves is the way in which the water passing through 
them is kept away from the operating mechanism, for it is in 
contact only with the stainless steel bodies and the tasteless 
rubber closure diaphragms. 

A new type of lavatory unit, the Mk 4, has recently been mar- 
keted by C. F. Taylor (Metal Workers) Ltd, Molly Millar’s Lane, 
Wokingham, Berks. The company claim that this represents a 
new conception in aircraft toilets. The integral pressure flushing 
mechanism can be operated either from the aircraft’s pneumatic 
system or by a simple built-in mechanical pressure system. Its 
immediate Dy wong | in the Taylor range, the Mk 3, is fitted 
in the Handley Page Herald and AWA Argosy. Made of stainless 
steel, this lavatory unit weighs only 16lb. . 

These two aircraft have also been equipped with lavatory units 
by Delaney Gallay Ltd, Vulcan Works, Edgware Road, London 
NW2, whose latest toilet type has also been fitted in Viscount 
800s and Fokker Friendships. This is a completely self-contained 
unit, with no extra tanks whatsoever. Made of stainless steel, the 
lavatory flushes normally, but its container is sealed from the pan 
by a trapdoor which opens only on flushing. The lavatory weighs 
26lb and needs no special ground equipment. It is simply lifted 
out and an empty unit put in its place. Large-scale production, 
say Delaney Gallay, has made possible a very attractive price. 

Toilet fluids, an unmentioned but essential element in an air- 
craft’s furnishings, are the stock-in-trade of Racasan Ltd, Elles- 
mere Port, Cheshire. Racasan fluid incorporates detergents to 
keep the toilet interior clean and to ensure that its moving parts 
remain free. It is odourless, though providing adequate disinfec- 
_ The claim is made that it is no more corrosive than water 

one. 





THE FINAL TOUCHES 











In the well-fitted commercial aircraft there are innumerable 
miscellaneous items which can be considered of its internal 
furnishings. Tables are one such item. ‘Though these are usually 
integral with aircraft seats, a table in the back of each seat serving 
the person behind, some internal layouts call for larger tables 
around which four or five passengers can sit. Operators who 
require these can obtain them from Baynes and Turner Ltd, 
London and Heston Airports, who make a wide range of furnish- 





Interior trim in Vynide by John Cox & Son 


ings. Movable bulkheads are another product of this company. 
Vanguard bulkheads made for BEA are finished in leather 
embossed with gold. Galley and toilet furnishings, luggage racks 
and small items in wood, metal or plastics, such as shelves, locks, 
lampcovers and cupholders, are all made by this company— 
which, apart from work for BEA, has in recent months helped to 
furnish Viscounts, Britannias and DC-6s of British United Air- 
ways, Viscounts of Cunard Eagle and production aircraft from 
Vickers-Armstrongs (Aircraft) and Handley Page (Reading). 

Dufaylite Developments Ltd, Essex Road, Boreham Wood, 
Herts, make a hidden contribution to furnishings. The company’s 
honeycombs are hidden from sight behind the facings and trim- 
mings described in another section of this review. Made from a 
variety of materials including resinated paper, Fibreglass cloth, 
cotton cloth and aluminium, the honeycombs serve as low- 
density cores between skins of ——— plastics or plywood, 
to give lightweight stable laminates which remain rigid under 
conditions of hi humidity and variable temperature. Such 
laminates are widely used in fabricating bulkheads, tables, doors 
and galley fittings. 

Small tabs and labels with various messages—‘“Press for 
steward”, “Ashtray”, “Reading light”, “Lifejacket stowed beneath 
seat”, “Mind your head when rising”, etc, feature unobtrusively 
in any aircraft furnishing scheme. Lighter, cheaper, more easily 
applied and better-looking than conventional aluminium plates 
riveted in position are the “metal cals” marketed, to customers’ 
designs, by Malby’s Metal Cals Ltd, 1 Queen’s Park Road, 
Brighton 7, Sussex. A metal cal is a small notice printed in one or 
two colours on natural or anodized 0.003in aluminium foil. It 
has a pressure adhesive film on the back, protected by Cellophane. 
The Cellophane is peeled off after immersion for about 40sec in 
water at room temperature, excess moisture is removed and the 
metal cal pressed into position on a cleaned surface which may, or 
may not, be flat. 

There it will remain firmly fixed and without corroding, for 
the rest of the aircraft’s life, come high or low temperatures, 
humidity or dryness. The maker willingly provides copies of test 
reports from the RAE, AID and the Signals Research 
Development Establishment, which confirm the adhesive and 
non-corroding qualities in the most extreme conditions. 

A new process of line or half-tone production of anodized 
aluminium labels is Metalphoto, now available in this country; 
it is distributed by R. H. Lighting Ltd, Anyards Road, Cobham, 
Surrey. Finish is in black and aluminium, or the aluminium can 
be tinted in a range of colours. The process is stated to be highly 
resistant to corrosion or the effects of strong light. Metalphoto 
is supplied either as unprocessed plates in a wide range of sizes 
and thicknesses, for processing by ordinary photographic tech- 
niques, or as a finished job prepared for the customer within a 
very short period. 

Thermo-Plastics Ltd, Dunstable, Beds, manufacture many 
types of furnishing components in various plastics, having 
years’ experience in these materials, and several methods of 
working them—vacuum forming, sheet forming, injection 
ing, compression, hand lay-up—at their command. In particular, 
they manufacture very light glass fibre panels, only 0.014in thick, 
for fuselage lining of convertible passenger/freight aircraft. When 
freight is being carried, the panels are easily removed. Other 
components manufactured by the company include window sur- 
rounds, air-conditioning ducts and passe facility panels, 
together with complete bulkheads of solid or honeycomb 
construction. 
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(+) Straight and Level 








ing cutting from The Middlesex 

Chronicle for January 13 with 
the comment: “We are regularly treated 
to correspondence in this paper from 
the Noise Abatement Society, but I do 
feel that this one has reached the height 
of absurdity.” 

Signed by Mr John Connell, hon 
secretary of the society, it reads:— 

“Sir—Professor Powell, i/c Investiga- 
tions, California University, has proved 
that engine noise and vibration causes 
numerous cracks in the fuselage and 
loosens rivets in the middle and rear of 
jet aircraft. For this reason first-class 
compartments have been switched to the 
forward part. 

“This adds weight to our argument that 
planes should be banned from flying over 
cities and major airports removed to the 
coast; even second-class rivets dropped 
from 5,000ft reach the speed of a bullet 
at ground level! 

“Note from our statistical department— 
120,000,000 rivets pass over London daily! 

“Yours, etc” 


A READER sends me the follow- 


@ A notice in the London Airport 
North terminal proclaims : — 

“ONLY TWA HAS CARRIED 2,158,773 JET 
PASSENGERS MORE THAN ANY OTHER 
WORLD AIRLINE.” 

TWA, as I know full well, is a very 
careful airline indeed. But not so care- 
ful that it remembered to insert a full 
stop after the word “passengers.” 


@® Just announced by Aeroneurotics 
Inc, a small but aggressive new com- 
pany, is a method of feeding space 
pilots in weightless zero g conditions. 
An extract of snail juice is added to con- 
centrated food pastes to make them 
crawl down the pilot’s throat under 
their own power. Another product is 
an especially heavy pep pill which, 
lodged in the pilot’s tonsilectomy scar 
tissue during orbital flight, will drop 
down into his stomach as soon as the 
first effects of earth’s gravity are felt, 
thus arousing him from his boredom to 


If there’s one thing that keeps 
getting in the way of aviation 
it’s trees. Look at the trouble 
Mr Jobn Zimmerman and his 
passenger found themselves in 
when one got in their Piper's 
way recently in a park at Peoria, 
Illinois. As for the C-133— 
well, here’s one practising for 
the forthcoming Grand National 
at Aintree. The Americans 
evidently don’t intend to let the 
Russians have it all their own 
way, Mrs Topham 





concentrate on the re-entry problems. 
Of interest to conventional aviation, 
another new product by Aeroneurotics 
is a collision - warning presentation 
known as Eye-Winkamatic 670. This 
is a system based on feather-like 
elements which tickle the right or left 
side of the eyeballs to make the pilot 
look in the appropriate direction to see 
another aircraft on a collision course. 
The natural sense of operation is, of 
course, that the eyeball turns away from 
the direction of origin of the tickle. The 
eyes are clamped open to prevent blink- 
ing and are wiped by an artificial nylon 
eyelid at predetermined intervals. 


@ Jersey Airlines, introducing the 
Handley Page Herald in a full-page 
advertisement in a travel paper, des- 
cribe these aircraft as “high perform- 
ance turbojets.” 

Well, at least they don’t describe the 
Herald as supersonic. But how about 
the claim on the same page that “more 
than half of all passengers flying by UK 
independent airlines on scheduled 
flights over domestic routes now go by 
Jersey Airlines”? I shall be interested 
to see the 1960 statistics, because the 
figure was less than one third in 1959. 

And the claim that “nearly a quarter 
of all passengers flying by UK inde- 
pendent airlines on scheduled flights 
over international routes go by Jersey 
Airlines”? Here again the 1960 figures 
will be interesting, because I make it 
only 12 per cent in 1959. 

Anyway, good luck to Jersey Airlines 
and may their claims come true. 


@ “When the first Air-India 707 was 
flown to Seattle for [tail controls] 
modifications the Boeing company was 
not only impressed with the operational 
standards but also remarked that the 
Air-India Boeing was the cleanest and 
best maintained aircraft that Boeing 
had received for modifications.”—Mr 
J. R. D. Tata, chairman of Air-India. 


















STRAIGHT AND LEVEL 


An Announcement 


A READERSHIP survey_ recently 
carried out by a firm of aviation 
market research consultants has pro- 
duced remarkable statistical evidence 
of the steadily increasing importance 
and influence of Straight and Level in 
world aviation affairs. 

According to this expert analysis, 
each copy of Straight and Level is 
read by 11.3 people. Altogether some 
853,000 questionnaires were sent out, 
and from the 16 replies received—a 
representative cross-section of Straight 
and Level’s readership—it was esti- 
mated that 73.2 per cent of readers 
are Overseas, with about the same per- 
centage in the UK. 

In each group, 82.5 per cent are in 
the air transport =~ f 82.5 per 
cent are in the missiles and space busi- 
ness, 78.3 per cent are in aircraft and 
engine industries, 73.9 per cent are in 
the Ministries and Services, and 65.2 
per cent are in the fruit and linoleum 
marketing industries. All are high- 
ranking executives who can influence 
the future of YOUR product. 7 

Asked for their views on the signi- 
ficance of these figures, particularly 
for Straight and Level’s readers and 
advertisers, 77.3 per cent of Flight staff 
members replied “don’t know.” 











@ You remember that among my col- 
lection of “fogey words” recently I 
included Heathrow—as the name used 
by a certain type of person when refer- 
ring to London Airport. I noted that 
such people weren’t necessarily old 
fogies. 

A few days afterwards the Minister 
of Aviation, Mr Peter Thorneycroft, 
decreed that henceforth London Air- 
port should be known as London 
(Heathrow) Airport. 


@ From an advertisement in the 


Personal columns of The Times, 
December 28, 1960: — 
“Italy. Very fast English typist 


required for busy Rome office. Know- 
ledge of aviation desirable .. .” 
ROGER BACON 














124 


fuer 





SYSTEM | 





Autotest 


A SPECIALIST division of Elliott Brothers (London) Ltd, with 
the name Autotest, has now produced a range of test and check- 
out equipment for both aeronautical and general industrial applica- 
tions. The purpose of the division is to provide specialist service 
in testing and industrial control of all kinds, applicable to any 
process or equipment requiring it. 

Traditional test equipment for missiles and aircraft systems has 
relied on cross-bar switches, uniselecter relays and patch panels; 
and a tester for 300 lines would require three 6ft racks because of 
the large number of relays involved. Elliott Autotest have 
attempted to reduce the total number of components by making 
as much use of each individual component as possible. In the 
aircraft field, the most important equipment shown at a recent 
demonstration in London was the automatic second-line test-set 
designed for the complete check-out, testing and servicing of an 
autopilot for an unspecified British military aircraft. The test-set, 
illustrated here, is a twin-pedestal unit on castors, the left-hand 
pedestal housing a complete hydraulic plant capable of simul- 
taneously operating four 3,000Ib/sq in hydraulic actuators. The 
other pedestal contains the electronic elements, and the autopilot 
under test is plugged into leads from the equipment. 

The test sequence is controlled simply by depressing a stepping 
switch, the number of each successive test being clearly indicated 
by numerical tubes alongside the switch. Specific tests can be 
selected out of sequence by telephone dial. During each test, one 
of a group of lights shows the percentage of tolerance allowed and 
the actual reading is always presented as a null reading on a single 
meter. Up to 350 individual tests are available, their parameters 
being set in a stack of units in drawers in the right-hand pedestal. 
The main autopilot computer, combinations of sub-units or single 
units may be tested, up to a maximum of 33. The hydraulic por- 
tion of the test-set is offered as a separate installation suitable 
for use in the clean conditions of an electronic laboratory. Self- 
sealing couplings are provided and various types of pump may 
be incorporated. Up to 2}gal/min can be delivered at 3,0001b/sq in 
from a 5gal tank. An accumulator can provide sudden shock load- 
ings or abnormal flows. 

Another unit is the programmed automatic circuit-checking 
equipment for testing, under taped programme, cable forms with 
up to 600 terminations. Resistance, insulation and continuity 
between all terminations may be tested from a programme pre- 
pared on lin tape by push-button programmer; and a fault- 
recording print-out is being developed. The full 180,300 test 
combinations with 600 terminals can be stored on 120in of tape. 


Monitoring Comet Engines 


AN order worth about £31,000 has been placed by BOAC with 
Ultra Electronics Ltd for engine condition analysers to be installed 
in Comet 4s. The analyser senses engine vibration at various 
critical points and can indicate trouble before actual failure occurs. 


operated in 


Left, the hand controller for Ferranti's 
Airpass 1 fire-control radar being 


Marshal Sir Frederick Sherger in May 
last year. He was then CAS of the 
RAAF and headed the fighter evalua- 
tion team which visited Europe and 
America and from which the decision 
to order the Mirage, but not yet Air- 
pass, resulted 


Right, the “ergonomic” successor of 
the control on the left, destined for 
Ferranti Airpass Il. A rocking palm- 
rest is surrounded by wheels and 
switches for operation by the thumb 
and finger-tips 
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Elliott Autotest’s automatic second-line test-set, designed originally 

for the complete check-out and servicing of a British military autopilot. 

A hydraulic installation is on the left and electronic test parameters 
are set up in the pull-out units in the right-hand pedestal 


$70m-worth of Reliability 


As a result of the successful Tacan reliability programme com- 
pleted by Hoffman Electronics, and reported in these columns 
on November 11, the failure rate of Tacan ARN-2I1C units has 
fallen from 57 to six per 1,000hr. This would result in an annual 
saving of $70m on the 10,000 sets Hoffman are under contract 
to produce. The same degree of reliability is now to be demanded 
of all similar electronic equipment. 


Recording Tracking Radar 


THE special projects department of International Computers and 
Tabulators Ltd has been given an MoA contract to produce a 
system for recording, in digital form, the azimuth, elevation and 
range readings from a precision tracking radar. In addition, the 
voltage signals indicating the displacement of the tracked target 
from the centre of the beam will be converted to digital values 
and also recorded. The tape will then be played back more slowly 
and the digital readings converted to a punched-card record. In 
order to allow preliminary editing and elimination of unwanted 
sections of the record, the tape can be played at any speed from 
the original to “single-shot” stages into a real-time computer where 
unwanted sections are deleted. 

Two recording and editing systems have been ordered, together 
with one tape to punched-card converter. Solid-state techniques 
are used throughout and a measure of self-checking is incorporated 
in each stage to obtain a high degree of operational reliability. 


Hughes SABCA in Belgium 


A NEw company called COBELDA has been formed jointly by 
Hughes Aircraft Co and SABCA in Belgium. The initials stand 
for Compagnie Belge d’Electronique et d’Automation. Tem- 
porarily based at SABCA’s flight test and overhaul factory at 
Gosselies, the new company will provide technical assistance and 
maintenance for Hughes electronic equipment, ground and aif- 
borne radars, in Europe. It will also undertake overhaul, main- 
tenance and calibration of standard and commercial test equipment. 
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AIR COMMERCE 


SOONER, SMALLER SUPER VC10... 


T= sixteenth BOAC VC10 off the Vickers production line may 
differ substantially from its predecessors. Under discussion 
between corporation and manufacturer now is a new size of 
aircraft, larger than the VC10 but not so large as the Super VC10 
previously projected. It has been reported that this new aircraft 
might have about 195 seats; there are a maximum of 150 at 34in 
pitch in the VC10 and 212 in the Super VC10. While there is no 
suggestion that BOAC’s total order for forty-five VC10 series 
aircraft will be altered, it now seems likely that the Super may not 
be of the capacity and length which previously characterized this 
development. It will be recalled that while there is no difference 
in diameter between the VC10 and Super VC10 fuselages, the 
length of the latter is stretched by just over 27ft; the new variant 
ight therefore be 17ft longer, or of about 176ft length overall. 

ittle information was available earlier this week from BOAC 
about these changes, the corporation’s only comment being that 
“We are investigating with Vickers-Armstrongs whether the 
Super VC10 can be brought in earlier in the programme of 
deliveries.” If the basic VC10 can be phased-out earlier, the 
fifteenth aircraft is the natural place, this preceding the usual 
production break allowed for a step-up to a different modification 
standard. Materials provisioning, it is understood, has already 
been made for thirty-five VC10s of standard size. 

The nomenclature of the VC10 series has now become con- 
fusing. It is apparently the intention to introduce the suffixes 
A, B, C, D and so on, to distinguish aircraft of varying capacity; 
the between-size aircraft is possibly the VC10C. 


... AND QUIETER TOO? 


THERE has been some speculation whether one of the reasons 
why BOAC and Vickers have had a change of mind about the 
Super VC10 is the difficulty of designing a large aircraft that will 
not exceed specified noise limits when taking off at full load. 
This is a reflection not only on the absolute noise-level of the 
engine, but of the power/weight ratio of the aircraft, since this 
affects angle and rate of climb. Noise decreases with the square of 
distance from the source and a fast climb-out is the best of all 
noise-abatement techniques. 

In the case of the Super VC10, noise problems may not, in fact, 
much affect the issue now under discussion. Rolls-Royce say 
there is no connection between these reports and the noise- 
suppression problems of the larger Conways. But noise con- 
siderations do now figure largely in powerplant design. One of 
the conclusions of the lecture, Trends in Aircraft Propulsion 
(summarized in Flight last week), was that “reduction of take-off 
noise by increasing by-pass ratio is largely fruitless because 
compressor and other noise will become a dominating source.” 

It was the noise problem which dominated much of the dis- 
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cussion of this lecture at Southampton University last week, 
leading Mr Maurice Brennan to exclaim, “The whole engine 
seems to be designed around noise!” Mr A. N. Clifton asked if it 
was likely that the additional power that engine manufacturers 
often had to make available to compensate for design growth 
would result in engine by-pass ratios, and thus diameters, being 
increased solely for the purpose of maintaining noise levels within 
specific limits. The lecturer, Mr H. Pearson (chief engineer 
[performance and research] of Rolls-Royce), agreed that this was 
probably the case; increased temperature would put up noise. 
Another compressor stage could be added, in which case the noise 
would go up in proportion to the thrust, but in general it would be 
better to increase the by-pass ratio. 

Mr Pearson went on to explain why compressor noise was 
becoming a troublesome problem. It has its origin in the pressure 
field generated forward of the rotating blades. Known as “near- 
field” noise, it is extremely loud. Its frequency is that of the 
number of blades passing a given point per second—the “discrete 
time,” and the noise is compounded of different frequencies 
generated by several stages. This noise reduces exponentially 
from the source. The “whine” of a compressor is probably caused 
by eddies from the trailing edges of the compressor blades and is 
therefore a function of the efficiency—or rather the inefficiency— 
of the compressor. Compressor noise varies with mass flow and 
temperature rise in the relationship (MAT)"-*. 

Another point made in the discussion concerned the competitive 
aspects of noise suppression. If a designer is limited to a specific 
noise level, Mr Brennan asked, could not a march be stolen by 
a competitor who allowed noise to rise a few decibels? He under- 
stood that the additional 3,000ft that was being added at London 
Airport reversed the operating-cost advantage the VC10 pre- 
viously showed over the Boeing 707. Wg Cdr T. R. Cave-Brown- 
Cave asked how long were we going to go on with noise limits; 
was it not a psychological approach to airport residents that was 
needed? After all, it had been demonstrated that noise levels of 
less than 85db would do no physiological damage. It was a pity, 
he added, that so much publicity had been given to noise levels in 
the vicinity of airports; and should not residents fit double 
windows to keep out the noise? 

Mr Pearson, in reply, said that long-suffering humanity had to 
be taken into account by engine designers. Competitive designers 
and airlines could pinch a bit from noise limitations, but those 
who did so might (like Delta Airlines at New York) find them- 
selves threatened with a veto on the use of the airport. Jet noise 
reached much higher levels than 85db, so that penalties had to be 
paid to suppress it; with higher by-pass ratios these were small. 


WHIRLING FROM (HEATHROW) TO (GATWICK) 


BE helicopter services may start again next year with a service 
between London Airport and Gatwick or, more accurately, 
between London (Gatwick), BEA’s helicopter base, and London 
(Heathrow). The service would initially be operated by Westland 
Whirlwinds, of which the corporation now have long experience, 
and these may be replaced by Westland 192Cs in 196: 

These plans, now under discussion with the Ministry of 
Aviation and the Treasury, from whom a subsidy would have to 
be obtained, are an indication that the introduction of BEA 
helicopter services has slipped another year. Originally it was 
intended to operate between Penzance and the Scilly Isles with 
Vertol 107s, but after permission to “buy-American” had been 
refused by the Treasury the corporation decided that the 192C 
was not at a sufficiently developed stage to introduce it on an 
overwater route. Introduction of this service has again been 
postponed. 

The intention is to operate between London’s airports on an 
hourly basis; the journey time would be about 20 minutes. Assum- 
ing a 12-hour operating day in the summer, BEA would thus 
offer a capacity of about 100 seats a day next year, rather more 
than are available between Gatwick and London on the summer- 
only inter-airport coach. Demand last year was probably stifled 
by inadequate frequency, the buses operating the 75-minute 
journey only twice a day. It remains to be seen whether anything 
like sufficient capacity per trip is offered by the 8-passenger 
Whirlwinds at peak hours. No fare has yet been decided although 
some revenue assumptions must have been made on which to 
base a request for operating subsidy. About £5 one-way would 
not seem unreasonable in view of the few alternatives available, 
and although this is 4s per straight line mile, the taxi fare for 
one person is not substantially less. 


This artist's impression of the Boeing 727 in service shows well the 
ventral door which, a la Caravelle, is the main passenger entrance. 
Also noteworthy is the location of the centre P & W JT8D, which is 
much farther aft than the Trident’s central Spey. Boeing say that the 
first 727, a production aircraft, will be rolled out in August 1962, with 
the first flight due in November 1962. According to Mr John Steiner, 
727 chief project engineer, Boeing expect to sell 300 727s by 1970 
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(Left) At a recent fork- 
lift truck ceremony at 
Miami Airport, Riddle’s 
first Argosy was baptized 
with orange juice by Mr 
Arthur Vining Davis, 
American philanthropist 
and millionaire. On his 
left is Mr Robert M. 
Hewitt, Riddle’s presi- 
dent. (Right) Fuel dump- 
ing trials before delivery 


AIR COMMERCE... 


AUSTRALIA PONDERS NAVAIDS 


AN evaluation of navigation systems for the re-equipment of 
the whole Australian airways system in 1967 is under way, 
according to an announcement by Sen Paltridge, Minister for 
Civil Aviation. The contenders are VOR/DMET, Decca Mk 10, 
Tacan and Canadian Marconi Doppler, although the last-named 
can hardly figure as an independent navaid for traffic control. It 
is being flown in a Friendship. Not mentioned by Sen Paltridge 
was BME (Bearing Measuring Equipment), a bearing element 
designed for addition to the Australian DME to form a Tacan 
equivalent. BME has been developed in protot form by the 
Radio and Physics division of the Australian CSIRO and flown 
by the RAAP. 

Decca is reported to be spending £50,000 in a strong campaign 
to secure the contract, which would involve 12 or 13 chains. A 
chain has been set up in the Sydney area with the master at 
Hampton and slaves at Mudgee and Shell Harbour. Flight tests 
with a Department of Civil Aviation Friendship and an RAN 
Sycamore should begin in February and be completed in June. 

VOR trials have been completed with the VOR beacon installed 
for the benefit of foreign operators at Sydney. Tacan tests were 
completed at Hobart last year with a Tacan beacon imported by 
the RAAF some years ago, but not used. The distance measuring 
portion of the Tacan was used to make an assessment of VOR/ 
DMET. It is very unlikely that the RAAF will adopt Tacan. 
If one of the point-source aids is adopted between 120 and 130 
beacons wili be required. Whatever aid is chosen, six VOR/DMET 
beacons will be installed at Sydney, Darwin, Perth, Cocos and 
other points (probably including Melbourne) in order to satisfy 
international requirements. Orders should be placed in the 1962- 
1963 financial year for the network to become operational by 1968. 

All VAR ranges are to be withdrawn, but NDBs and DME 
will be retained as auxiliary aids. 


THE PILOTS REPORT 


ONTINUING concern by airline pilots with every aspect of 
safety was the outstanding feature of the fifteenth conference 
of IFALPA, the International Federation of Airline Pilots’ Asso- 
ciations, the report of which has just been published. Although 
the conference took place as long ago as last March, in Istanbul, 
it is a fair assumption that many of the grievances concerning the 
state of air traffic control and safety services in some parts of the 
world remain unappeased. 

Air traffic control in Italy and Brazil were particularly heavily 
condemned in reports submitted to the conference. Although 
ATC in Italy had improved, in Brazil it had deteriorated further 
in the year under review. But the world’s airline pilots meeting in 
conference are not merely knockers-down; all their criticisms were 
backed with suggestions for positive improvement. 

In the report submitted by the IFALPA regional vice-president 
for the North Atlantic, Captain W. M. Masland, London Airport 
fared quite well when compared with other major terminal airports 
in the region. (Perhaps it justifies being the world’s most expen- 
sive—who knows?) Its taxiway lighting and identification, they 
say “seems to be the best.” Provision for jets to absorb delays 
in clearance at the ramp with dead engines “has been made to a 
degree at London and Rome and not at all at Idlewild.” Circling 
approaches and right-angled operations [one aircraft landing to the 
north while another takes off to the west across its path] are 
“indicative of poor airport layout, poor ATC co-ordination, poorly 
laid-out navaids, slovenly operations, or a combination of these. 
Both exercises are common at Idlewild.” 

On noise—“a matter of real concern to any North Atlantic 
pilot”—Capt Masland said: “Idlewild and London are currently 
the most restrictive aerodromes.” On meteorology: “terminal 
forecasting throughout the area is spotty. In the New York area 
the terminal forecast is, in fact, no more than an area forecast . . . 
The very short ‘trend’ forecast appended to London’s spot weather 
is most useful.” On communications: “BOAC trials of radio 











teletype appear to have been most successful.” On navigation 
aids: Bee 3 om of Dian is watched with great interest . , . 
Some of the LF ranges and NDBs are essential elements in some 
terminal areas. Several are of such low power and of such poor 
quality signal that they are not adequate for holding fixes. Ip 
the London area Watford and Epsom are sub-standard.” Op 
terminal area ATC—“it is varied. Perhaps the most successful 
has been in the Paris area.” 

Discussion of social and industrial affairs revealed unsatisfactory 
conditions affecting airline crews in some parts of the world. In 
Peru pilots were being denied the right to form an association; 
their consequent weakness against authority was reflected in over- 
long flight time and duty time. The conference i 
passed a resolution condemning such deprivation and pledging 
support to the Peruvian pilots in their attempts “to secure their 
just and rightful objective.” The lack of a cohesive pilots’ asso- 
ciation in Brazil, representing pilots employed by all the airlines, 
was put forward as a contributing factor to the poor safety 
standards in Brazil. There was no strong pressure group able 
to spur, or coerce, the government to action. 

Rejecting an invitation to hold this year’s conference in New 
Zealand, owing to the difficulties of travel there with airline 
operators unwilling to offer free transport to delegates, the 79 
representatives of member and prospective member associations 
attending decided to meet this year in Mexico City, from 
March 7-14. 


LIABILITY OF AN AIRLINE 


‘THe possible variance between true responsibility and legal 
liability in aircraft accidents, outlined in Mr Harold Caplan’s 
Royal Aeronautical Society lecture (see last week’s issue, pages 
79-80) on January 12, was taken up by several speakers in the 
discussion period which followed the lecture. In particular, the 
limitation of an operator’s liability to a passenger under the Warsaw 
Convention—125,000 gold francs, or just under £3,000—was 
criticized. 

Mr Walter Tye (Air Registration Board) commented that the 
Convention certainly seemed to offer protection to the operator— 
generally at the expense of the travelling public. If a rewording 
of the Convention were adopted to improve the passenger's 
position, would this give a better incentive to aircraft safety? A 
second point was that the safety of any aircraft depended on many 
individuals and groups, and it had been apparent to the speaker 
at accident inquiries that the aviation fraternity was unclear on 
its responsibilities, and that these responsibilities should be defined 
more precisely. os 

Mr Henry Marking of BEA denied that the Convention liability 
limitation was purely of benefit to the operator: the onus of proof 
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Dublin are helped to help ' 
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white-striped pathways 
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points. This is the sign- 
post with which the 
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ee ae Te = Baggage handling at BEA’s West London terminal has been speeded-up 

sai by this Sovex turntable, which can accept baggage from 25 passengers 
a minute, and with less manpower than is required with a straight 
conveyor. Six or seven porters can handle about 15 passengers a 
minute and a straight conveyor operates at the same rate 
















space” as “virtually a Piccadilly Circus of the air” and argued the 
case for a unified system of control and the need for much greater 
urgency in implementing it. Dr Bergin pointed out that the 
Guild had presented a paper on this theme in September 1959, 
and in the same month had made strong representations to the 
Minister of Transport and Civil Aviation that the matter should 
be dealt with urgently. A few months later Dr Bergin had drawn 
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public attention to the problem at the Guild’s annual banquet 

and a few hours before the New York collision the Guild had 

- written to Mr Thorneycroft because it felt that a sense of 

gation urgency appeared to be lacking regarding the necessity for 

St... unified control. Dr Bergin’s letter pointed out that there are a 

a number of civil and military committees dealing with air safety, 

poor many of which discuss mutually overlapping problems and make, 
a In at times, conflicting recommendations. 

On A letter from Phillip Wills contended that Dr Bergin’s apprecia- 
cessful tion of the collision hazard over this country was Bema pm | 
ee inaccurate,” pointing out that a representative number of civil 
a i wo er eeukh duckie cee ectatog fete. — Pei or lisbalicy aircraft under control at any one time in all controlled airspace 
iation; were raised, a Lloyds underwriter suggested passenger liability °V* the whole United Kingdom was only 28. Mr Peter Masefield 
1 over. insurance rates for airlines would go up and would be passed on 20ted that at the peak traffic period of last summer less than 100 

to the passenger in fare increases. aircraft were in this 100,000 cubic miles of controlled airspace at 
—_ y Dr Bin Cheng of University College, London, agreed that 2"Y One moment, and that military aircraft movements are becom- 
: + a Warsaw Convention documentation was excessive—~an operator i28 fewer. Aircraft movements over the UK were growing at a 
> asso- could lose the specified limitation if he overlooked a trivial item,  ‘!0wer rate than passenger traffic, increasing by only eight per cent 
lines, which was probably not the original intention. But the Hague 2 London Airport in 1960 compared with 1959, while the num- 
safety Protocol swung the other way and might, if adopted, cause ber of passengers passing through LAP was 25 per cent greater. 
p able carriers not to register baggage, i.e., all baggage would be treated “AS one who uses the air continually, — as a pilot _ as 8 
as hand luggage and the passenger would need to prove negligence. P@Ssenger, I believe that alarm and despondency is out of place on 
1 New On another point, Dr Cheng submitted that the main restriction OUF aif traffic control procedures” wrote Mr Masefield, emphasiz- 
airline on international air transport at present was route restriction. The ing that the real issue was not congestion but the under-utilization 
he 79 teak lay basically in the economic nationalism of states, who were . i; de Ge was less optimistic, stressing the authority 
“'an ae more effort into route control then in the question of of the professional advice that senior pilot members of the Guild 
Mr Caplan maintained that the imposition of the 125,000-francs 42 8ive on the problems of air traffic control. The pilots’ view- 
limitation was tending to bring the whole of the Warsaw Con- Point was put by Capt D. J. Turner, BEA, and Capt J. T. Percy, 
vention into disrepute—although he did not think that the limit Senior pilot of BOAC, both of whom supported Dr Bergin. 
had any relation to air safety. e Hague Protocol figure of twice Capt Turner emphasized how seldom it was realized how much 
| legal this amount was perhaps already unrealistic in terms of typical ‘he Passenger’s safety in this country depended on the pilot’s 
plan’s United States claims. skill, and how often the aids provided to assist him were inade- 
pages Detailed rules (and responsibilities) should not be incorporated quate. He pointed out - ag? the ome committee which 
in the fin official regulations, but could be issued in an air safety publica- teccived GAPAN proposals for ATC improvements took 13 
ar, the tion produced by a body such as the Air Registration Board. ™onths to produce its comments; Capt Turner advocated, among 
larsaw Infringements of minor rules should not be a crime: a graduated ther things, the fitting of all passenger aircraft with anti-collision 
—was scale was needed to cover the whole spectrum from, say, not carry- lights. Capt Percy made the point that mid-air collisions are 
ing the specified number of glucose sweets, to flying without a Usually caused not through just one mistake but by a number 
at the Cof A. Under the present system the results were sometimes  °f contributory factors building up against the pilot and control 
ator— grotesque and inexplicable. In his paper the speaker had not ‘ystem, such as bad weather, ice, deficiencies in airborne radio, 
ording suggested that scientists had a magical formula which could solve the ground beacon system or the controller’s radar. Capt Percy 
nger’s all problems of law-making; he had simply urged that scientific 4/80 emphasized that although the Americans have more aircraft 
y? A method should be harnessed for the law-making process, and im their sky, their network of airways covers a far greater area 
many that scientists should not regard law-making as entirely someone 204 certain cities have more than one airport; consequently 
peaker else’s job. arriving and departing traffic was spread over a wider area. 
nar On ms. = in : second a — oe a, — 
: PP 99 ighter Command comes under the orders o! , this w 
fast SAFETY IN “THE TIMES result in another example of divided control between civil and 
ability THE collision over New York produced quite a spate of corres- _ military aircraft. : ; 
“proof pondence in The Times regarding this country’s air traffic Finally, Lord Douglas and Sir Matthew Slattery, respectively 
control arrangements. A summing-up is called for. chairman of BEA and BOAC, signed a joint letter (in that order) 
Dr Kenneth G. Bergin, Master of the GAPAN, writing the declaring briefly but to the point that what is needed is a unified 
day after the accident, described this country’s “crowded air- UK air traffic control system. 
Visiting Handley Page at Radlett last week, Sir Matthew Joint operation of this Sabena DC-6 is undertaken by its owners and by Aviacion 
Slattery, chairman of BOAC, sampled a VIP Herald. Talking y Comercio, who operate it with Spanish crews from Barcelona or Madrid to 
to him is Mr E. Manley Walker, a Handley Page director Las Palmas and Santa Cruz, Tenerife on a “beyond” service from Brussels 
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These diagrams illustrate the improvement in visibility that has resulted from re-designing and enlarging the windscreen of the CL-44. It noy 
consists of seven electrically heated panels of shatterproof laminated glass. Each direct-vision window opens inward 


AIR COMMERCE... 
BRITISH UNITED’S JET HOPES 


3 E believe,” declared Mr F. A. Laker, executive director of 

British United Airways, “that the corporations could do 
better with a bit of stimulus.” He was commenting, in a BBC 
television interview, on a policy statement issued last week by his 
airline. Entitled Independent Airlines—The Future, the state- 
ment is clearly a political document aimed at softening the 
inevitably tough opposition that will confront BUA’s recent bid 
for an extensive European, domestic and African scheduled route 
network (Flight, January 6, page 31, “Here We Go”). 

The pamphlet breaks the long silence maintained by Britain’s 
air transport industry since the drafting of the new Act in the 
spring of last year. Its message might be summarized thus: 
“If we are given these routes we will spend £174 millions on four 
VC10s and five D.H. Tridents.” In other words, British United 
are speaking over the heads of the new Air Transport Licensing 
Board direct to the Minister of Aviation, the man who (through 
Section 2(3) of the new Act) will decide whether or not the Board 
shall be allowed to consider BUA’s applications to operate the 
international routes for which it has applied. 

Of course, even if BUA are granted the routes concerned, the 
airline will not be able to take delivery of VC10s or Tridents until 
1964. Thus the only interpretation of the puzzling statement in 
this pamphlet that the equipment plans “are based on the mini- 
mum possible for economic operation under the competitive 
conditions of 1961” raises the question of what BUA’s avowal of 
orders for British aircraft really means in respect of the years 
immediately ahead. Will they operate the routes with their 
existing fleet of Britannias and Viscounts, or will they buy Comets? 
Or will they lease 707s and—a shaker for BEA—Caravelles? 

Whether the Minister, being responsible also for the aircraft 
industry, will be swayed by BUA’s avowal to buy VC10s and 
Tridents may well depend on what BOAC and BEA have to say 
behind the scenes. These corporations could retort: “If BUA are 
granted these routes, we might have to cancel some of our VC10s 
and Tridents. If they are not granted these routes we would in 
any case be placing repeat orders for these aircraft in accordance 
with traffic-growth.” 

All this will be the subject of public discussion before the Air 
Transport Licensing Board—though it is to be noted that the 
matters which the Board is required to take into consideration 
before granting licences do not include the prospect of new 
orders for British airliners. 

BUA say that “to carry out our plans in their entirety would 
involve no more than 20 per cent of the corporations’ traffic 
growth for the years 1961-1965.” This is assuming, say BUA, an 
annual average passenger-traffic increase for the corporations of 
14 per cent. In actual fact the diversion can be shown to be more 
like 55 per cent. 

A rough Flight estimate suggests that the total passenger- 
mileage represented by the BUA applications would be about 
256 million in the first year (say 1961-62), of which 70 per cent 





would incidentally be on BEA routes. Assuming no increases in 
BUA traffic, a total of 1,024m passenger-miles would therefore be 
carried in the period 1961-62 to 1964-65. What would the 
corporations’ traffic-growth be in the same period? Assuming a 
14 per cent rate of annual growth, the answer is 1,867 million 
passenger-miles. Thus the diversion of the corporations’ traffic. 
growth would actually be more like 55 per cent than 20 per cent. 

This is taking the corporations’ growth on all their routes: on 
the routes concerned the diversion would obviously be much 
greater than 55 per cent, and most of it would be from BEA. 

The oblique hint in the pamphlet that BEA and BOAC might 
tend to become “complacent and supine” without private com- 
petition is fighting talk, which is almost always welcome for its 
own sake. In this particular case, of course, it is rather easier to 
make such a suggestion than to substantiate it. It is certainly 
good to hear Mr Laker declaring that the corporations could do 
with a bit of stimulus, if only because BUA—unlike their ante- 
cedents—are offering, largely because of political circumstances, 
little stimulus to BOAC on the routes to Africa, where they are in 
a pool with the corporation and its partners. 

The fact that British United are campaigning in this forthright 
way for the opportunity to expand means that they do not intend 
to continue as mere sub-contractors to the corporations on 
scheduled services. Though still in terms of fleet ton-mile 
capacity less than a quarter the size of BOAC and about a third 
the size of BEA, British United Airways obviously intend to be 
reckoned with those two corporations in every respect. 


VISCOUNT INSPECTIONS CONTINUE 


LL BEA’s 23 Viscount 701s have now been tested for cracks. 

Meanwhile ultrasonic testing of the corporation’s 39 V.802s 
and V.806s is under way and should be completed by the end of 
March. Cracks were found in three 701s, the spars of which are 
being changed. 

Three “very small” cracks in one of Indian Airlines’ ten 
Viscount 768s were discovered during a Check 4, and as a pre- 
caution all the aircraft were temporarily grounded by the airline. 
Unlike the original cracks—first discovered by Central African 
Airways in the spar boom lug of the inner-to-outer wing upper 
attachment—cracks in two IAC aircraft were reportedly found 
in the top spar boom. It was the discovery of cracks by CAA 
which led to the Vickers recommendation that all 390 Viscounts 
in service should be inspected ultrasonically for cracks, the 86 
aircraft with DTD 363 bottom spar booms within seven days, 
and the other aircraft (which have 363 for the top spar but a 
different material for the bottom spar) as soon as possible. 


BEA’s BOOM YEAR 


MORE than 3,800,000 passengers were carried by BEA during 
the calendar year 1960—600,000 more than in 1959. Lord 
Douglas, BEA’s chairman, estimates that the corporation made 
a profit of £14m. This was rather less than the £2m profit in 1959 
but it was not an unsatisfactory result “in circumstances where 


Installed in the SAS ticket office 
and telephone reservations de- 
partment in London, these inter- 
rogator sets are connected by 
telephone or teletype to a com- 
puter in Copenhagen. Similar 
equipment, which is manufac- 
tured by Standard Elektrick 
Lorenz AG of Stuttgart, is 
installed in five other European 
countries; SAS claim to have the 
world’s first international elec- 
tronic reservations system 
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This is how Pratt & Whitney JT3D turbofans are installed on the 
Jas DC-8 series 50. The primary thrust reversers are the fixed 
cascades on either side of the tail pipe. In cruising flight they are 
the sliding conical sleeve and internally by the stowed 

clamshell defiectors. Fan air reverse flow is a separate function. 
Longitudinally mounted doors cover each cascade when the latter 
ore in the cruise position and open for reverse flow. The cascade 
sections then swing across the fan discharge flow forcing the air forward 


our average revenue rate fell by some five per cent because of our 
jower fares . . . Also, the delay in Vanguard deliveries cost us 
a considerable sum, and we had all the additional costs associated 
with introducing the Comet.” Nevertheless, he says, the corpora- 
tion managed to hold its cost per c.t-m. down to the same level as 
in 1959. 

During the year BEA’s capacity ton-mile output went up by 
20.7 per cent and load ton-miles by 19.8 per cent, load factor 
falling slightly from 66.8 per cent to 66.3 per cent. A healthy 
increase was recorded for freight ton-mileage, which went up by 
nearly 20 per cent. 


WHAT TRANSPORT NEEDS 


HERE are altogether too many expensive frills associated 

with the support of airline operations. Most of them could 
be clipped and many of them could be cut out completely.” This 
view of Sir Percy Hunting, lately chairman, the Hunting group 
of companies, was to be put forward in the 1961 Lord Sempill 
paper, The World’s Future Transport Requirements, read to the 
Institution of Production Engineers last Wednesday, January 25. 
It was to be given at the Royal Aeronautical Society headquarters 
in London. 

There were three ways of obtaining a fare decrease, Sir Percy 
said. (1) Lower the d.o.c. of the aircraft employed; (2) lower 
indirect costs; (3) shorten leg roorn for airline passengers. In 
many London theatres seat pitch is only 24in (in one at least it is 
only 20in) and patrons do not seem to complain about sitting there 
for two and a half to three hours. For short flights airlines could 
plan on densities over 90 per cent of that of current air freight— 
9lb/cu ft. Standing passengers should be seriously considered for 
high-speed journeys between London and Paris, Brussels, etc. 

To reduce indirect costs there should be a more frugal look at 
floor space, facilities and buildings. The full benefits of turbine 
reliability have yet to work themselves through airline systems. 
This could and should lead to the disbandment of some complete 
maintenance shops—“I have never been able to understand the 
wasteful duplication of engineering effort by the two corporations 
at London Airport.” 





PROVING THE POINT? 


AS this issue went to press, final casualty figures for the take-off 
accident at New York International on January 20 to Aero- 
naves de Mexico’s DC-8, XA-XAX, were not available. Provisional 
reports suggested that of the 98 passengers and eight crew- 
members on board, four crew-members, including two pilots, lost 
their lives. About 26 people were injured, some of them critically. 

A Series 20 on lease to Aeronaves de Mexico from Eastern Air 
Lines pending delivery of their own DC-8-50, the DC-8 took off 
in a snowstorm, coming to a stop on marsh land after crashing 
through an airport fence. Visibility was reported to be a quarter 
of a mile with winds of up to 25kt. Eyewitnesses differed about 
whether the aircraft was ever airborne. Some reported that the 
pilot applied brakes when he started to overrun the runway. 

The fact that all 98 passengers escaped alive, and that fire did 
not break out immediately (the aircraft eventually burned itself 
out) inevitably prompted the question as to whether the aircraft 
was using kerosine or JP.4. According to reliable preliminary 
reports, the aircraft was in fact fuelled with kerosine. If this was 
the case, the accident investigators may, in view of the present 
controversy about the relative safety of kerosine in accidents of 
exactly this kind, attempt to draw some conclusions as to whether 
the survival of all the passengers could be attributed to the use 
of kerosine. 


BREVITIES 


As this issue of Flight closes for press it is officially announced that 
Ghana Airways have “signed a contract with the British Aircraft Cor- 
poration for the purchase of three Vickers VC10 jet airliners.” Ghana’s 
equipment plans, and the possibility of a VC10 order, were discussed in 
Flight for January 13, page 65. 


According to a US source, the Heinkel He211 twin T55 turboprop 
feederliner project is now redesigned around three General Electric 
CJ610 turbojets, and is designated He211B. 


Announced in Tokyo on Jan. 19 was the appointment of Mr Shizuma 
Matsuo as president of JAL in succession to Mr Seijiro Yanagita, who 
becomes president of the Overseas Economic Co-operative Fund. 


United Air Lines has signed a contract with SAS for the training of 
Caravelle flight crews in Stockholm. The first batch of pilots was due 
ns = on January 21, the main group of 33 being due to arrive in 

arch. 


The Anglo-US discussions on revising the route-schedules in the 
Bermuda Agreement, which broke down early last summer in Washing- 
ton and were due to be resumed this month, have again been postponed 
until March “at the earliest” pending a revision of US aviation policies 
by the new President. 


The lecture to the Institute of Transport by Capt G. A. Yarotski, 
Aerofiot’s UK representative, on January 31, will take place in the 
lecture theatre, Queen’s Building, London Airport Central. This change 
of meeting place is for this one meeting only. The chairman will be 
Mr Winston Bray of BOAC. 


_ Schiphol is to be developed at a cost of about £20m. This will 
include the extension of one runway, the addition of another and the 
location of new buildings in the centre of the airport. The Netherlands 
Government is to contribute about £3.5m over the next three years, 
the balance to be raised by State guaranteed loans. 


Commenting on the third anniversary of El Al’s Britannia operations, 
the UK commercial manager for the airline, Mr M. Turel, says he hopes 
the airline’s four Britannias will stay with El Al for “many years to 
come because they deserve to stay with any major airline on their trunk 
routes.” E] Al cannot, he says, “find terms too high to praise them.” 


A BEA Pionair has been sold through R. K. Dundas Ltd to Nastra 
Luchtreclame Service of Rotterdam. 


The new address of the British Independent Air Transport Associa- 
tion, BIATA, is 8 Waterloo Place, London SW1, telephone Whitehall 
676. 


Inadvertently omitted from Flight’s Airliner Census last week were 
the two Piaggio P.166s operated by Papuan Air Transport. A third 
has recently been ordered. 


According to Interavia, Handley Page are offering to lease, with an 
option to purchase, two Heralds to the new Austrian airline being formed 
by the merger of Aerotransport and Austria Flugdienst. 


The Ministry of Aviation announces the appointment of Mr Kenneth 
Staple, ope, BOAC’s secretary and legal adviser, to be a full-time member 
of the board of the corporation. Mr Staple joined Imperial Airways 
in 1933. 


The new president of Air France, following the retirement (on 
grounds of health) of M. Max Hymans, is to be M. Joseph Roos. 
M. Hymans has become honorary president, and may continue to repre- 
sent Air France in special international affairs. 


Ansett-ANA, through its holding company ATI, has acquired 
£A950,000 capital of Mandated Airlines, the New Guinea operator, 
including its subsidiaries Madang Air Services and Gibbes Sepik Air- 
ways. Mandated recently ordered two Piaggio P.166s and this order 
has been accepted by Ansett-ANA. 


IATA agreed in Paris on January 20 that economy fares should be 
introduced on the South Atlantic. They are about 20 per cent lower than 
the present tourist fares. The implications so far as BOAC are con- 
cerned were discussed in Flight, October 7, 1960, page 562. The cor- 
poration have now been operating Comets on this route for a year. 


The Ministry of Aviation has appointed the chairmen and members 
of the Scottish, Welsh and Northern Ireland Advisory Committees for 
Civil Aviation, the three regional committees provided for under the new 
Act. The Scottish chairman is to be Mr J. N. Toothill; the Welsh 
chairman, Sir Miles Thomas (former chairman of BOAC); and the 
Northern Ireland chairman, Wg Cdr R. C. Preston. 
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Army Alouettes 


A‘. last the Army Air Corps is to have 
its long-desired Alouettes: after a six 
months’ evaluation of the Alouette 2 
(though two of this type have been in 
Britain for a year-and-a-half), 12 have been 
ordered from Sud-Aviation and are to 
come into service later this year. They are 
to be deployed in various theatres for 
liaison and reconnaissance duties with 
Army formations. This order brings to 740 
the total of Alouette 2s ordered in France 
and from abroad. 


RAF-RAAF Medical Exchange 


UNDER an exchange posting, Air Cdre 
J]. S. Wilson, CBE, MB, ChB, DpH, Prin- 
cipal Medical Officer at Flying Training 
Command, is to become Director-General 
of Medical Services, RAAF, with the act- 
ing rank of air vice-marshal. He will arrive 
in Australia next March. Gp Capt L. R. 
Trudinger, at present Command Medical 
Officer with the RAAF Operational Com- 
mand, is to come to the United Kingdom 
on exchange posting for duty with the 
Royal Air Force. 


Bracknell Assistant Commandant 


NEWLY appointed Assistant Comman- 
dant of the RAF Staff College at 
Bracknell, Air Cdre P. E. > CBE, 
succeeds Air Cdre F. O. S. Dobell, cBE, 
who has become SASO at No 1 Group, 
Bomber Command. 

Air Cdre Warcup commanded RAF 
Kuala Lumpur, Malaya, before taking last 
year’s course at the IDC. In 1940 he was 
shot down while on operations over Ger- 
many and was a POW for the remainder 
of the war. Air Cdre Dobell took the 1959 
IDC course before going to Bracknell in 
January last year, having previously served 
on the staff of Marshal of the RAF Sir 
W tliam Dickson, first Chief of the Defence 
Staff. During the war he served in the 
Middle East and subsequently commanded 
two 2nd Tactical Air Force reconnaissance 
squadrons. 


Queen’s Flight CO 

NEPHEW of Lord Attlee, Wg Cdr 

Donald Attlee, has been appointed to 
command the Queen’s Flight under the 
Captain, Air Cdre Sir Edward Fielden. He 
succeeds Wg Cdr Richard Wakeford, who 
on promotion to group captain has joined 
the directing staff of the RAF Staff College 
at Bracknell, Berks. 

We Cdr Attlee has done two tours on 
Canberras, with No 12 Sqn at Binbrook 
(1952-54) and No 59 in 2nd TAF (1957- 
59). In May 1958 he accompanied the 
Canberra force which flew to British 
Honduras when Princess Margaret visited 
the West Indies. This force was made up 
of two aircraft from No 58 Sqn (Wyton) 
and two from No 59 (Geilenkirchen). Last 
year, Wg Cdr Attlee was engaged on 
schools liaison work with the Manning 
Department of the Air Ministry. He 
attended the RAF Staff College course in 
1956. 


Sharpshooters 


ONE of the last official duties performed 
by Air Marshal Sir Humphrey 
Edwardes Jones before he retired from 
the post of Commander-in-Chief, RAF 
Germany (Flight, January 13), was to pre- 
sent the Duncan Trophy to No 93 Sqn 
at RAF Jever. This is an annual award 
for air firing by RAF fighter squadrons in 
Germany and No 93, equipped with Hunter 
F.6s and commanded by Sqn Ldr M. O. 
Bergh, have now won it twice. 


Air Marshal Sir Hector McGregor, AOC-in-C 
Fighter Command (right), with General Adolf 
Heusinger, Chief of the German Armed Forces 
Staff, at Fighter Command Headquarters 
during the latter's recent visit to this country. 
Gen Heusinger is to become chairman of 
NATO’s Permanent Military Committee in 
Washington, DC 


Variable-length Service 


UNDER new types of commission, RAF 
aircrew officers will in future be able 
to “opt out” of the Service with a gratuity 
after five, eight or twelve years. The present 
direct-entry commission has up till now 
provided for a pensionable career to the 
age of 38 or extending over 16 years, which- 
ever were the longer; but because many 
young men wishing to take up a flying 
career in the RAF prefer to enter with- 
out being committed at the outset to 16 or 
more years’ service, a new scheme has been 
introduced. 

This provides officers who come in on 
DE commissions with the option of ending 
their service after eight years (with a 
£1,500 gratuity) or 12 years (£4,000). If 
they do not take up their options but com- 
plete the full term of service they will be 
eligible for the normal rates of retired pay 
and terminal grants. Air Ministry state 
that “there will additionally be restricted 
opportunities for commissions with option 
points at five or eight years; for five years’ 
service a gratuity of £775 will be paid.” 

Officers holding either type of commis- 


A Messerschmitt 
Mel63, one of the 
first rocket-powered 
fighters, being re- 
constructed (from 
components of three 
aircraft) by Halton 
apprentices, seen 
working under the 
supervision of F/Sgt 
Tom Richardson 
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sion are guaranteed service to the age of 
38, or for 16 years, if they do not take up 
an option. In addition, “all will have good 
opportunities of being selected for a full 
career to the age of 55.” 


Radio School History 


A PHOTOGRAPHIC record of No 3 
Radio School (from its inception in 
1940 to the present) is being compiled, and 
contributions from any who have passed 
through the school or been connected with 
it would be welcomed. They should be 
addressed to the Officer i/c Photographic 
Club, Royal Air Force, Compton Bassett, 
Calne, Wiltshire. Acknowledgment is 
promised for all photographs received. 


IN BRIEF 


Marshal of the RAF Sir Dermot Boyle, 
former Chief of the Air Staff, is to lecture on 
The Role of the Royal Air Force at King’s 
College, Newcastle-upon-Tyne, on February 2, 


Air Marshal Sir Kenneth Cross, AOC-in-C 
Bomber Command, is to be the principal RAF 
guest at the annual dinner of Hull University 
Air Squadron on March 14. 


Until recently Commandant of No 16 MU, 
RAF Stafford, Air Cdre W. MaclI. King, cae, 
becomes a Director of Equipment at Air 
Ministry on February 1. 


Air Cdre W. H. Hutton, cae, has been 
appointed Secretary (Relief) of the RAF 
Benevolent Fund in succession to Gp Capt 
C. E. J. Baines, cBzE, who has held the post 
since 1958. 


Proceeds from Battle of Britain Day 
(September 17) last year—£35,000—were the 
highest on record. They have been divided 
equally between the RAFA and the RAF 


Benevolent Fund. 


Fg Off Ian Tite (RAF Gutersloh) won the 
RAF ski championship at Zermatt, Switzer- 
land, during the weekend of January 14/15. 
Fit Lt John Hare (Thorney Island) was second 
and Fg Off Jock Ferrier (Scampton) third. 


The sixth annual RAF Anniversary Concert 
will be held at the Royal Festival Hall, Lo: 
on April 26. It is being given by the 
Orchestra, directed by Sir John Barbirolli, and 
the Central Band of the Royal Air Force under 
We Cdr J. E. Wallace. 


Officers and men of No 719 Sqn, Fleet Ait 
Arm, based at RNAS Eglinton, Co London- 
derry, whose helicopters rescued members 
the crew of the Greek cargo ship Argo Delos 
off the Donegal coast last October, were 
recently presented with commendations. 


A replica of the badge of No 266 (ADM) 
Sqn was presented recently a the CO, 
Ldr G. Middlebrook, to a Bristol Aircraft 
working party in recognition of their efforts im 
keeping to schedule on Bloodhound installation 
at the site under adverse weather conditions 
last year. 


The new Air Ministry Press officer in Man- 
chester (responsible for the North of England, 
Wales and Isle of Man areas) is Mr John 
Gaskell. He succeeds Mr J. Kiveal, who # 
taking up the appointment of deputy Comm: 
information officer, FEAF. 


A silver model of a Whirlwind helic 
was presented by AVM R. A. Ramsay 
AOC No 224 Group, to representatives of the 
Royal Federation of Malaya Police at RAAF 
Butterworth last Friday to commemorate the 
close link between air forces and police <a 
operations against terrorists in the 1948-1 


emergency. 
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Dos. Oulen buys a four-seater 


(witha 
little 
advice 
from 


Dad) 


What’s the use of a pilot father if he hasn’t a plane to 
pilot? True, Dad’s old plane was a Lancaster, a shade 
bigger than this .. . but David’s quite prepared to settle 
for this neat tourer. 

So from now on, all Europe’s at the feet of the Owen 
family—fishing in Scotland or racing at Le Mans, week- 
end trips and holidays wherever they choose. And all at 
a cost not so very much more than a good motor car. 


With UDT to finance him, David's father can pay for 
the aircraft over the months out of income, leaving his 
capital intact—a really practicable proposition. 

Whether you're buying for business or pleasure— 
executive aircraft, family tourer or club trainer—UDT 
will help pay forit. UDT will help, too, to finance training 
courses for the Private Pilots Licence. Any A.B.A.C. 
Member Club will give you full details. 


UDT helps people to fly themselves 


UNITED DOMINIONS TRUST (COMMERCIAL) LIMITED - UNITED DOMINIONS HOUSE - EASTCHEAP - LONDON EC3 
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Exclusive Aircraft 
Furnishing Fabric 
by Replin 


Working in consultation with your design staff, 
we will interpret ideas of colour and design 
into specially woven fabrics suitable for aircraft 
seating, curtaining, drapes and floor carpeting. 
Alternatively, our own design department will 
put forward suggested schemes and suggest 
samples of materials in colours and designs 
which will be exclusively yours. This unique 
service is offered without fee or obligation and 
is available to all aircraft manufacturers and 
airline operators. 
— 


M.E.A. specified Replin for their new Comet IVc 


























Users of Replin include 
the following world- 
famous airlines: 
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Pratt & Whitney’s Evolution of the LR115 


NASA prime contract for an engine rated at 200,000Ib at sea 
level, Pratt & Whitney Aircraft have stolen a march on all 
other companies by their rapid development of a complete space- 
flight propulsion system using liquid oxygen and liquid hydrogen. 
First described in our issue of December 18, 1959, the LR115 is out- 
ing both in concept and in execution. The following is an 
abbreviated account of its development, prepared from a paper 
read last month before the American Rocket Society by Richard C. 
Mulready, one of the engineers engaged in this work at the ad hoc 
facility deep in the Florida Everglades at West Palm Beach. 
The LR115 [said Mr Mulready] is designed specifically for 
application to the upper stages of space vehicles. The hydrogen 
and oxygen propellants employed in this engine, in combination 
with a high nozzle expansion ratio and a more efficient turbopump 
cycle, produce a specific impulse which is 35 per cent higher than 
Lox/RP engines. The liquid-hydrogen fuel permitted design 
es which resulted in major simplification over conven- 
tional gas-generator turbopump systems. The LRI115 is used in 
pairs on the Centaur vehicle, and the LR119, a later version, will 
power the upper stages of the Saturn. The LR115 is rated under 
conditions at 15,000lb thrust and has a nominal specific 
of 420sec. It operates at a nominal chamber pressure 
of 300Ib/sq in abs with a thrust-chamber ratio of 40. A regenera- 
tive turbopump cycle, which starts on vehicle tank pressure, and 
a high-energy electrical ignition system, provide the capability 
of multiple restarts in space. The complete engine assembly is 
gimballed to permit thrust-vector control. 


AN ASApr Rocketdyne have now entered the field, with a 






= TURBINE 


THRUST CHAMBER 


OXIDIZER IN 


As outlined below, the characteristics of liquid hydrogen are such that 
the main fuel flow can be used to drive the turbopump. It is so cold 
that the thrust chamber actually shrinks during firing 


After passing through the two-stage centrifugal pump and the 
chamber cooling jacket, the fuel is expanded in a turbine before 
being injected into the combustion chamber. Because of the 
unique physical properties of liquid hydrogen (i.e., low critical 

rature and pressure, high specific heat, low initial tempera- 
ture) the heat rejected to the fuel in the chamber cooling jacket 
provides sufficient energy to drive the turbopump with turbine 
inlet temperature of less than 400°R. In addition to eliminating 
the need for a gas-generator, with its attendant control complica- 
tion and exhaust-products disposal problem, there is also a per- 
formance advantage with this cycle in that all propellants are 
bummed under maximum-impulse conditions in the main chamber. 

At thrust-chamber metal temperatures as low as 150°R, the 
energy available in the initial propellant flow induced by the 
vehicle supply system is sufficient to begin the turbopump accelera- 
tion. Coincident with the start of turbopump rotation, the initial 
Propellant flows ignite in the thrust chamber and the engine 
accelerates to rated conditions. No additional source of starting 
energy is required. Overboard valves at the interstage and exit 
of the fuel pump permit purging the vehicle propellant supply 
system and precooling the engine pump prior to start. The oxygen 
pump is gear-driven from the turbine shaft, and its output passes 
through a throttling valve used to make the factory setting of 
mixture ratio during engine acceptance testing. A line and valve 

ssing the turbine represent the thrust control, which modu- 
the turbopump output to maintain the desired chamber 
Pressure. 

The engine is designed to provide a capability of multiple 

festarts in space with coast periods of many hours between firings. 
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The LRII5 is one of the neatest large liquid-propellant engines yet 

designed, for reasons outlined in the accompanying text. This photo- 

graph actually shows an early development engine; as noted overleaf, 

production units employ rigid plumbing: the first time flexible joints 
have been eliminated in an engine of this type 











































The problems associated with maintaining a conventional lubrica- 
tion system under the conditions which will exist during the coast 
phase made it desirable to eliminate oil lubrication in the gearbox. 
The gears and the bearings in the turbopump, shown in section in 
a diagram, have been developed to operate dry with hydrogen-gas 
cooling. Aside from precluding the frailties of an oil lubrication 
system, the high temperature-gradient between a necessarily warm 
oil system and the —423°F hydrogen pump impeller is avoided. 
The elimination of this temperature-gradient, coupled with the 
low turbine inlet temperature made possible by the hydrogen 
regenerative cycle, minimizes the temperature differential in the 
turbopump and allows the complete system to be housed in a 
compact assembly of aluminium castings. 

The thrust-chamber expansion ratio of 40 was chosen as a 
compromise between engine weight and es impulse. This 
relatively high expansion ratio led to the selection of a “pass and 
a half” design for the propellant cooling flow, to maintain reason- 
able coolant velocities throughout the thrust-chamber length. 
This design requires that the full and half-length tubes be inter- 
leaved at that axial station in the chamber where the long tube 
reaches its maximum diameter. The complete assembly is fur- 
nace brazed, after fitting of the thrust-chamber tubes, manifolds 








The LR115 turbopump consists of a two-stage turbine driven by hydro- 
gen, mounted on the same shaft as the two-stage hydrogen pump and 
geared to the single-stage oxygen pump. Lubrication has been entirely 
eliminated, as is briefly described in the text above 
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This simplified cross-section shows the ~ / a 
mechanical design of the LRI15 pro- A Ss 
pellant injector. As noted below, the (Tr 
streams of liquid oxygen (entering at Ss 
A) are each surrounded by an annular 7 
flow of gaseous hydrogen (entering at ee 
B). Some injectors have n no - a 
deterioration after more than 20hr firing 8 


and bands on a mandrel. During the brazing operation, the 
assembly is rotated on its axis to provide uniform brazing alloy 
coverage. 

The propellant injector is a concentric jet-type with the central 
liquid-oxygen stream at each injection point surrounded by an 
annular stream of hydrogen gas. The central bulkhead, which 
separates the two propellants in the injector and incorporates the 
oxygen jets, is machined from a single forging. 

Another feature of the LR115 design is that the flexible sections 
commonly employed in engine plumbing to allow minor misalign- 
ment have been eliminated. With reasonable dimensional toler- 
ances, it has been possible to use rigid plumbing throughout the 
engine. Because of the low-temperature service and large number 
of thermal cycles involved, the use of rubber and plastic seals has 
been avoided. Metallic seals developed for liquid-hydrogen service 
have proved to be leak-tight after repeated thermal cycles and 
long-time storage. 

To provide for multiple restarts in space, a high-energy electrical 
spark system was chosen for ignition. Most of the components 
were taken directly from the equipment already developed for 
the J57 jet engine. A single exciter system, which is vehicle 
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mounted, provides the energy for the spark plug in each engine 
in the Centaur installation. This insures sim us lighting 
of the two engines, and tends to reduce the tolerance of j 
difference on a start-up which improves vehicle controllability, 
At West Palm Beach is the complete LR115 development ang 
propellant-production complex. ¢ engine test stands include 
four horizontal pads; a vertical stand is used for testing typ 
engines in combination with the vehicle propellant-supply system 
and the component test complex has 20 individual stands. Approxj. 
mately 2,500hr have been accumulated in component testing sing 
the LR1I15 engine development was initiated in October 1953 
This work includes testing of individual fuel and oxidizer pump, 
the turbine, gears and control components. Over 500hr wer 
accomplished on various bearing ae alone, yielding a 
design which has demonstrated better 25hr of usable bearing 
life under simulated turbopump operating conditions. Where pos. 
sible, all parts of the engine have been rigorously tested as com. 
ponents prior to their being committed to complete engine test, 
Pratt & Whitney Aircraft has consumed over 10 million US 
gallons of liquid hydrogen in engine development testing sing 
1955. The first — experimental LR115 was fired in July 
1959, nine months after the design was initiated. Special equi 
ment has been used to simulate space starting and running ji 
tions. The engine is mounted on a thrust bed inside an altitude 


tank which is —— by a two-stage steam ejector during the 
starting period. —— starts, a lightweight door is tae 
open at the end of the di r section. ing steady-state run- 
ning, the diffuser provides the pressure necessary to maintain 
full-flow conditions in the 40 : 1 exhaust nozzle. Since the starting 
propellant flow is sufficient to choke the thrust-chamber throat 
at the pressure level maintained by the steam ejectors, space 
conditions are accurately simulated over the complete i 
cycle. Firing durations of 5.5min, the limit of propellant me 
capacity, have been accomplished on these test stands. 

In the testing to date on the single-position stands, the LRII5 
engine has met or exceeded all performance requirements, A 
programme to simulate the Centaur vehicle system is now under 
way in the vertical test stand, in which the flight-vehicle pro- 
pellant-supply system is tested with a dual engine installation. 
At the time of writing, initial cold-flow tests have been completed, 
and hot firing tests will begin in the near future. 


CODY’S FIRST FLIGHT 


A CLOSE study has recently been made 
Mr Charles Gibbs-Smith of the question 
his first successful flight, and the fo 

conclusions on the 


by the aeronautical historian 
as to when S. F. made 
account sw: his 


I HAVE recently been bringing to a close my researches on the 
“Cody case,” with full documentary evidence that (a) his first 
tests were in September 1908 (the very first test being an engine 
test on Septem! 19); (b) that there were no tests prior to 
September 19, let alone in May; (c) that one and all considered 
the flight of October 16, 1908, as the first flight, after taxying 
and take-off tests from September 21 onwards. 

Before finalizing my report, I chanced to be dawdling through 
some photostats of the early Farnborough documents relating 
to Cody’s 1909 tests with the reconstructed machine, which he 
continued to modify successfully through the months; and to the 
Dunne tests in Scotland the previous year, 1908. In one of Cody’s 
reports, stamped and dated “HM Balloon Factory, Farnborough. 
14 JUL. 1909” occur these words, Cody’s own:— 

“On Monday, 12th july, started the day’s ee with the usual 
outriggers, including the triangular tail piece that was on the machine 
during its first flight in October last.” 

The “tail piece” was the well-known fantail which is to be seen 
in great detail in all the crash pictures taken on October 16. It had 
for long been clear that Cody was referring to the October 16 flight 
in his Aeronautical Society lecture, and elsewhere, but it is gratify- 
ing to have one more piece of clinching evidence from the man 
himself. 

Then, surprisingly enough, Capper had referred to Cody, on 
a number of occasions, when giving Dunne news of what was 
happening down south when the latter was in the wilds of Scotland 
in 1908. On September 26, 1908, Capper wrote to Dunne: — 

“Cody’s machine steers very well on the ground but his belts slip, 
and consequently he cannot get sufficient t at present to keep 
in the air.” 

This would refer to one or more of the ground tests which are 
recorded as taking place on September 21, 24 and 28. Then, 
on September 30, Capper wrote: — 

“Cody’s machine flew about 75 yards down hill yesterday, at no great 
pace. Belts slipping badly. He seems quite pleased with it. It steers 
wonderfully , while running on the ground.” 

This passage refers to one of the tests made by Cody late the 
previous afternoon, when The Times correspondent said that the 





machine was off the ground for 78yd. Finally, Capper wrote 
to Dunne (in a letter of October 19): — 

“You will have seen the smash of Cody’s machine in the papers. 
It flew very nicely but he tried to turn too sharply and too close to the 
ground . . . wing dipped, touched the ground, whole concern turned 
round and stood on its head. You must insist on no attempt to tum 
except very slight serpentines.” 

Capper had said in his official report on the actual day 
(October 16):— 

“However, another clump of trees beyond looked so forbidding that 
he thought it ~~ cag to turn to the left and try to come down 
on a piece of ground. . . . He turned, gradually sinking all the time. 
The left wing tilted down, and struck the ground hard, crumpling 
the tips. Then of course, the machine turned round and fell on its nose. 

This famous flight, the first powered flight in Britain, was also 
described in detail both by mg eyo and by the eyewitness 
correspondent of The Times. en Cody had struggled out of 
the wreckage, he told the onlookers : — 

“I am sorry that the accident occurred, but I have accomplished 
what I aimed at; I have constructed a machine which can fly.” 

I hope this will lay to rest a controversy which was sad, and 
none of my making. The whole story in detail will, when I can 
get time for putting it in final shape and having it dup 
be placed in the Library of the Royal Aeronautical Society for 
those who wish to read it. 





TCEA AERODYNAMICS COURSE 


APPLICATIONS are now being received by the Training Center 
for Experimental Aerodynamics, Rhode-Saint-Genése, Belgium, 
for its one-year diploma course in experimental aerodynamic, 
starting on October 2. TCEA, under the chairmanship of Prof 
Theodore von Karman, is ized by NATO and a condition 
of entry is citizenship of one of the NATO nations. Application 
fone tabi should be returned by March 17) may be o 

from the Director, Training Center for Experimental Acfo 
dynamics, 72 Chaussée de Waterloo, Rhode-Sainte-Genést, 
Belgium. Last June, for the first time, a British student (Mr 
John Nash, University of London) shared with an AmericaD 
bp hy rd Tracy) the Von K4rmén prize for the best student 

e year. 
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Operational Control 


—DOES IT BELONG IN THE COCKPIT? 


has always been taken very much for granted. Yet in its 
application it is a practical means of safeguarding regularity 
of scheduled services and promoting operational efficiency. 

The international bodies charged with the co-ordination of 
civil aviation seem reluctant fully to define operational control. 
ICAO references to the duties and qualifications of flight-opera- 
tions officers are still “recommended practices,” not “standards,” 
and in the introduction to their own pamphlet on this subject 
(ICAO Circular 45—AN/40) the organization’s air navigation 
council dissociates itself from any official recommendation. Yet 
this publication contains a comprehensive description of the func- 
tion of operational control in airline operations, how it should 
be carried out, and the cuties of officers associated with its 
performance. ag 

Systems of flight supervision vary with the character of the 
route and the type of operation; accordingly most airlines have 
established and follow their own systems of control. Distinction 
should be made between flight —— which is a regulatory 
function designed to plan the most efficient and economic conduct 
of a flight, and operationai control, the definition of which is 
“the exercise of authority by an operator over the initiation, 
continuation, diversion or termination of a flight.” 

Following the US example, there is a growing trend towards 
the introduction of flight-dispatch departments, while operational 
control is still left to the pilot-in-command with varying degrees 
of participation from ground agencies. When control is exercised 
solely by the aircraft commander, with such assistance as provided 


(Ds tears bee control is an aspect of airline working that 





By W. J. ANSON, GradinstT, MIN 





by State-maintained facilities, there is a tendency for him to think 
and act in terms of one particular flight or aircraft, without 
relating it to the pattern of operations as a whole. This draw- 
back can be overcome only if a co-ordinating agency exists, which 
by correlating information affecting current and future operations 
is able to advise the captain of the most desirable course of action. 
It will be seen that such flight-movement control becomes increas- 
ingly significant as the speed and size of aeroplanes increases. 
Operational control is more than just a system of flight dispatch; 
its purpose is to achieve a complete continuity of flying operations, 
present and planned. To this end there must be a high degree 
of co-ordination between the crew and the control agency on the 
ground, the latter assuming responsibility for flight movement con- 
trol and the pilot retaining overriding authority in matters of 


ight safety. 
~ > need for a co-ordinated operational control system must 
be regarded in the light of the economics of airline working today. 
The high-speed, large-capacity aeroplane has a high revenue 
potential, but its operation is also more sensitive to mismanagement 
and misdirection than was its smaller and slower counterpart of 
recent years. Jet operations are more susceptible to service inter- 
Tuptions, delays and cancellations than is piston-engined equip- 
ment. The need to counteract the imponderables of traffic con- 
gestion in the air and on the ground; weather problems; and 
other factors detrimental to schedule maintenance: these can be 
met only by a vigilant system of flight supervision—co-ordination 
between aircraft and ground station, and between one ground 
Station and another. An effective system of operational control 
cannot completely obviate interruptions to schedules, but it can 
try to prevent them or at least to minimize their effect. Operational 
control staffs must be able to anticipate eventualities so that 
effective measures can be taken in time. 

The following stages form the basis of operational control from 
pre-flight planning, throughout the performance of a flight and 
until its completion: (1) Pre-flight dispatch; (2) in-flight dispatch; 
provision of monitoring and advisory services ti the pilot-in- 
command, with facilities for communication between aircraft and 
ground station; (3) inter-station co-ordination and provision of 
information to ground services to ensure that their information is 
always up to date (this also calls for familiarity with alternative 
air- and surface-transport facilities); (4) constant liaison with 
State authorities providing navigational, meteorological, air traffic 
control and air information services; (5) flight co-ordination and 
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“Flight” photograph 


movement control, which entails the ability to survey the complete 
operational (or fleet) pattern at amy time, and to relate to it any 
deviation from scheduled operation. 

As a rule, an airline’s operating policies, methods and procedures 
are set out in a manual distributed to all personnel concerned. 
The application of rules and regulations to a given situation, and 
the formulation of ad hoc decisions in the spirit of company policy 
are essential factors in the performance of operational control. 
The more complex the pattern of operations, the more respon- 
sible the task; an uninformed decision could spell the disruption 
of a tightly planned utilization schedule. 

When navigation, communication and meteorological facilities 
were in a less developed state it was only natural that all opera- 
tional decisions affecting a flight would be made by the pilot. 
Scarcity of facilities was reflected in high take-off and landing 
minima, and prolonged weather delays were not uncommon. 
Further, large fuel reserves often imposed severe economic penalties. 
Only in large companies was there a properly qualified person 
or organization on the ground available to provide any useful 
advisory service. A long-haul aircraft away from its base became 
a self-dependent operational unit. 

Procedures and methods of slower-moving days are now 
inadequate. Over the last ten years the speed of aeroplanes has 
doubled and trebled; modern cruise-control systems, coupled with 
restrictions imposed by an airspace which has suddenly become 
too small, require constant watchfulness on the part of the crew 
—at 600 m.p.h. and fuel-flow rates of 4,000kg/hr, errors can be 
costly. Moreover, whilst the aeroplane has grown, flight-crew 
strengths have been reduced; radio operators have all but dis- 
appeared, and engineers and navigators seem likely to suffer a 
similar fate. 

What is needed is better liaison between aircraft and the com- 
pany agency on the ground. This can best be achieved by an 
organization combining dispatch and flight-movement control. 
Such an organization is able to take care of the pre-flight phase 
of operations, to maintain a monitoring flight watch in the course 
of flight, and to be available for immediate advice and assistance 
should an abnormal situation occur. It bears a direct share of 
responsibility in the planning and in the conduct of a flight. In 
this concept of operational control the duties of dispatch are 
integrated with those of movement control, creating a single 
co-ordinating agency. The whole pattern of movement is known 
at any time and a regulatory influence exerted upon it if current 
and future operations are threatened by deviations from schedule. 
Whereas in any one particular flight the operations control organ- 
ization is functionally subordinated to the captain of the aircraft, 
the organization exercises overriding authority in those aspects 
of flight supervision where movement control is predominant. 
This is not to suggest that the ultimate responsibility for the safe 
conduct of a flight should rest with anyone but the pilot. 


Co-operation and Confidence 


Joint authority is a concept which managements and many 
pilots find difficult to accept. There is a disparity in status between 
pilot and operations-control officer and some latent resentment 
towards authority being exercised at a lower level. Yet an opera- 
tions officer must consider himself on the flight deck in spirit 
throughout the progress of any flight with which he is concerned. 
More than that, he must be able to anticipate the course of events 
should they take a turn that might directly affect operations. 
Provided there is respect and confidence in the ability of the 
man on the ground the success of this system is assured. 

In the final analysis, the responsibility for flight co-ordination 
and operational control rests on the shoulders of only one man at 
a time. The technical skill required makes the selection of per- 
sonnel very important. Apart from initial training and instruction, 
the successful operational control officer must have considerable 

ractical experience, and be authoritative in his manner without 
Coles ov ing. Managements are likely to be wary of dele- 
gating operational authority to the full unless they can be sure 
of its proper and effective use. 

How much support there is, and will be, for the concept advo- 
cated here will largely depend on the success of schemes actually 
in operation. Airlines are always ready to exchange operational 
experiences, and an excellent forum is created for this purpose 
through the medium of IATA. 
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Sport and Business 


NEW DETAILS are available of the SAAC-23 high-speed execu- 
tive aircraft which Mr William P. Lear Sr, chairman of Lear Inc, 
plans to build in Europe. The aircraft will have a low-wing 
configuration and a span of about 35ft, and will be powered by 
two General Electric CJ610-2A turbojets. It will be designed for 
a cruising speed of 535 m.p.h. at 30,000ft, with a range of 1,500 
miles (against a 60 m.p.h. headwind) plus a 45min holding period. 
The aircraft should operate from a 2,500ft runway at elevations 
up to 6,000ft on a 100°F day. Gross weight will be under 12,000Ib, 
with a payload of seven people, baggage and 300Ib of equipment. 

A special autopilot with “features never before available in 
anything but the most classified high-performance military air- 
craft” is being designed by Lear Inc for the new machine, which 
will be equipped to make approaches down to a break-off height 
of 50ft using standard ILS. 

It is intended to subcontract production of the basic airframe 
to several European manufacturers. Airframes will then be shipped 
to the USA, where individual distributors will be responsible 
for installing engines, some instrumentation, and the interior 
furnish:ngs. This plan is designed to eliminate the cost of shipping 
powerplants and instruments from the USA to Switzerland and 
then back to the US in a complete aircraft. For flight test and 
FAA certification, however, two prototypes will be assembled in 
Switzerland by Flug und Fahrzeugwerke. 

No plans are being made for distributing the aircraft until after 
this year’s Paris Show. The basic cost of the aircraft, without 
interior, radio, autopilot or radar will be $250,000 (£90,000). It is 
hoped to roll out the first prototype by December 1961, and to 
begin deliveries during 1963. The SAAC-23 will be designed 
under the overall personal direction of Mr Lear and the direct 
engineering leadership of Hans Studer, designer of the Swiss P.16. 
Studer is now technical director of Aircraft Development Corpora- 
tion, a Swiss corporation in St Gallen, whose entire efforts are 
at the disposal of Swiss American Aviation Corporation, a Dela- 
ware corporation owned personally by Mr Lear. 


THE NEW AUSTRALIAN lightplane manufacturer, Victa Con- 
solidated Industries of Sydney, is making a determined bid for 
overseas markets, including the United Kingdom and Europe. 
They have applied for space at the Paris Show and at Farnborough, 
are considering such exhibitions as that at Hanover, and have 
booked space at the Singapore Air Show in April. They feel that 
their Air Tourer two-seater, and perhaps the four-seat R-2, should 
have an appeal abroad. 

The prototype Air Tourer, built by its designer Mr Henry 
Millicer and his friends with wooden main-spar and wing and a 
Continental A-65 engine, has been re-engined with an A-95 at 
Victa and has been touring New Zealand for demonstration 
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Some 250 aircraft—not all of them Pipers—were flown in to Vem 

Beach Airport, Florida, for Piper Aircraft Corporation's open hous 

on January 8. The company’s new manufacturing plant was dedicated, 

and Mr William T. Piper's 80th birthday was celebrated. Thog 

present included Max Conrad, Rev Billy Graham, Florida’s Tangesring 

Bow! Queen and Citrus Queen, the Vero Beach Dolphinettes and Ver 
Beach High School Band 


flights. It will tour Australia in February and March, while the 
all-metal production model comes off the line and does the test. 
flying for the Department of Civil Aviation C of A. 

The production aircraft also has an A-95 engine. Victa plan 
to show the Air Tourer at both Singapore and Farnborough and, 
in the absence of any British aircraft of this type, the co; 
hopes for UK orders. Production will be one a week from May, 
and the price in Britain should be around £3,500-£4,000 sterling. 

The R-2, designed by Mr Luigi Pellarini, should also have ap 
export appeal if it can be suitably priced. The actual price, even 
in Australia, cannot be accurately assessed but would be around 
£A6,500. The prototype was originally planned to fly last October, 
but this is now due in late January or early February. It may 
complete C of A requirements within two months. Meanwhile a 
production line has been set up. 

Victa already have letters-of-intent from the Auckland Aero 
Club for six Air Tourers and four R-2s, from the Royal Victorian 
Aero Club for 15 Air Tourers, from the Latrobe (Victoria) Aero 
Club for two Air Tourers with an option on one R-2, and from 
the Royal Aero Club of New South Wales for three Air Tourers. 
Several more local orders have been announced, but not identified 
except that they are in business flying. 

The company has formed an aviation division under Mr R. C. 
Kerville, a wartime pilot and well-known businessman. 
Fifty employees are now on the payroll and 150 more will be 
employed in the aviation division within a year. The firm is 
investing around £A350,000 in a new aircraft factory at its 37-acre 
plant at Milperra, near Bankstown, NSW. A hangar is also being 
erected on the nearby Bankstown Aerodrome. 

The firm has a third aircraft in the design stage, about which it 
will not yet make any statement. This is a two-seat autogyro which 
is being designed by Mr John Blackler. 

As well as trying for the European market, Victa are already 
making a study of the South African possibilities and will probably 
send an Air Tourer to the Union later this year. They are also 
planning to tackle the Indian market. 





RETROSPECT 
From “Flight” of January 28, 1911 

Miscellaneous Advertisements—Financial (18 words 1/6. 1d. word after): 
GENTLEMAN desirous of flying wanted with £200, to provide engine 
for aeroplane of especially stable type, with greatly improved control 
arrangements over present aeroplanes; a great step in advance, 
embodying recent experience; almost certain to make £5,000 a year 
for the next three years.—Wrought, c/o J. D. Roots & Co., Thanet 
House, Temple Bar, W.C. 





THE TWO HAWK TRAINERS and Auster 5 of the Experi- 
mental Flying Group, based at Biggin Hill, flew a total of 754hr 
during 1960. Reporting a highly successful year, chief flying 
instructor R. H. Nicholls mentions a number of foreign flights, 
which included that of the Auster to the Swiss Watch Rally at 
Bienne and a 3,000-mile tour of Scandinavia by Hawk Trainer 
G-AKAS. The Group’s Jean Bird Memorial Cup for navigation 
was won in 1960 by Mr B. Bennett, whose flying for the year 
included visits to no fewer than 17 airfields on the Continent. 
During the summer a fourth annual camp was held at the Ipswich 
base of the East Anglian Flying Club. 


THE ACCIDENT RATE for general aviation in the United 
States during 1960 remained at approximately the same level as 
in the previous year, with an estimated 4,600 accidents. Of these 
393 were fatal, accounting for 850 persons killed, i.e., a rate of 
20.6 fatalities per 100m passenger-miles flown. During the year 
the Federal Aviation Agency established a rule that applicants 
for private pilots’ certificates were required to have a minimum 
standard of instrument-flying ability—sufficient to enable them 
to fly safely out of bad weather. 

A number of FAA research projects during 1960 were directed 
specifically towards the needs of the private pilot. These included 
the development of a better weather information service and of & 
simple visual glide-path system for bad-weather landings at small 
airports. 


Looking somewhat French at the front and Polish at the rear, this 
attractive 15-metre sailplane is in fact the Dutch Sagitta, designed 
by Piet Alsema and built by N. V. Vliegtuigbouw at Tenge Airfield. Now 
being test flown, the type has an aspect ratio of 18.8, gross weight of 
705lb, and a best gliding angle “well over 1 : 30” 
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Correspondence 


The Editor of “Flight” is not necessarily in agreement with the views 
expressed by correspondents in these columns. Names and addresses of 
writers, not for publication in detail, must in all cases accompany letters. 


Tales of Fair Kashmir 
your readers may be interested in some photographs received 
from Capt Aziz, one of our pilots who has flown more than 
8,000hr during ten years of operations on our Kashmiri flight. 
You may recall that when this pilot flew a member of Flight’s 
staff back from Gilgit (Flight, October 28, 1960) he was dis- 
appointed not to be able to show him more of Nanga Parbat and 
the Naked Lady of the Mountains. He has now sent some photo- 
graphs to enable Flight readers to appreciate something of her 
beauty. There is also a recent picture from Skardu, PIA’s other 
destination in Kashmir—winter has come and snow lies on the 
airstrip. On his return from one sortie on this route Capt Aziz 
Jost an engine—as shown in one of the accompanying photographs, 
which was taken overhead Muzafacabad at 11,000ft immediately 
after the emergency (an SOS had been sent out) was cancelled. 
A safe arrival was made at Rawalpindi. 


London W1 M. K. JAnyua, 
District Manager, Pakistan 
International Airlines Corporation 
Living History 


was most interesting to see the authentic markings for R6915 

in your issue for January 6. It would be worth knowing in 

addition if research has confirmed that undersurface roundels 

were carried. Although this was “text book” for the period, they 

were in fact often absent, presumably a legacy from the black/grey 

days which actually persisted into the summer of 1940. A point 
which Mr Moore will certainly recall. 

The order of the lettering on the starboard side would also be 
worth knowing. In spite of the restricted space aft of the roundel 
on a Spitfire, the two-letter combination was as often found there 
as in the forward position. 

It might be worth mentioning, for the record, that R6915 does 
in fact sport Mk V wings, to judge from the external well-stiffeners, 
which I believe were not present on the earlier Marks. 

Hayes, Kent PETER G. COOKSLEY 


IN Flight for January 6, C. Rupert Moore writes concerning the 

camouflage of the Imperial War Museum Spitfire and publishes 
a painting showing the correct colour scheme of this aircraft at the 
Battle of Britain, the result of eight years’ research sparked off 
by a letter which appeared in 1952. However, no mention is 
made of the authorship of the 1952 letter (C. Rupert Moore him- 
self), or that the I.W.M. Spitfire has a complete history attached 
in which it states that it was reconditioned by an MU in 1942 
before being delivered to the Museum. How, therefore, can the 
camouflage be stated to be incorrect when it is not even claimed 
to be in 1940 Battle of Britain colours? Furthermore, probably 
- Nong remaining example of genuine wartime camouflage would 

t. 


_At the present time there is an absolute craze to repaint all 
aircraft in “authentic” colour schemes of the Battle of Britain. 
The information is usually obtained from unreliable sources and 
the “authentic scheme” entails the deletion of all stencilling, W/T 

» etc, thus giving an erroneous picture of the era. An 
example of the inaccuracies possible is given by a book (Camouflage 

1939-42) published some years ago and including colour plates 
by Mr Moore himself in which the green and grey on the Spitfire 
upper surface were interchanged. This error was repeated in the 
latest “authority”—Camouflage and Markings 1907-1954. 

Ihave prepared from works drawings the correct factory schemes 
for the Spitfire from December 1939 to the end of the war, 
covering, with dates, every change in that time. These drawings 

been used to int a number of aircraft and it is significant 

that the majority of requests are for Battle of Britain colours 

irespective of mark number. Even Vickers could not get the 

undersides of AB910 the correct colour, in spite of this authentic 
tion. 

A further example of this repainting spree is found in the 
Mosquito B.XVI(?) held at RAF Thorney Island, which has 

carefully repainted in dark green, dark earth and sky—a 
scheme which was only used on a small number of very earl 
Bs and possibly B.IV series 1s. And in case the existence of a B. 
8s doubted, I have records of three aircraft in 105 Squadron at 
St Faith in the W4062-W4070 batch, the B.IV prototype 










Nanga Parbat and the Naked Lady of the Mountains, as seen by 
Capt Aziz (see first letter). Right, DC-3 emergency feathering 


being, I believe, W4071. All subsequent Mosquitos were in 
current day-fighter colours of dark green and ocean grey or dark 
sea-grey, and medium sea-grey underneath, the Mosquitos being 
specifically segregated from day-bombers in the .contemporary 
official DTD Technical Circulars concerning camouflage and 
markings. 

In Mr Moore’s previous letter he suggests that by writing his 
letter he may encourage others to come forward with useful 
information and quotes the extent of his own researches, collated 
“ready for binding.” May one be so bold as to ask if this informa- 
tion has ever been published? Twenty years after the event, 
German Battle of Britain camouflage is still the subject of much 
controversy and “authentic information.” 

West Byfleet, Surrey M. J. LEE 


The Sopwith Designs 


M4Y I, through your columns, thank Wg Cdr Norman 
Macmillan (and of course yourselves for publishing the infor- 
mation) for his interesting article regarding the design of certain 
Sopwith type aircraft (December 30, 1960). Having flown in 
1916-1919 Pups, Camels and Dolphins, I have myself tried to 
ascertain whose “child” they were, without result. 

We Cdr Macmillan’s article is of remarkable value and I hope 
the Historical Branch of our Society will take note of it. 

Ryde, IoW L. S. AsH 
[A letter from Mr Francis K. Mason about Herbert Smith, the Sopwith 
Aviation Company’s chief designer, was published in our issue of 
January 13-—-Bd} 


Maritime Headquarters Units 


EMBERS of this unit were most grieved to read, in the 

January 6 issue of Flight, of their premature burial. It is 
true that the Fighter Control Units have now disbanded, but the 
Maritime Headquarters Units at Northwood, Plymouth, Edin- 
burgh and Belfast still remain. 

These units of the Royal Auxiliary Air Force were formed a 
year ago to carry out a vital role in the defence of NATO against 
the submarine—a war vehicle which is far more versatile and 
menacing than the bomber. 

Should the occasion arise, the Maritime Headquarters Units are 
able to step-in and man the operations rooms at the various War 
Headquarters of Coastal Command. An intensive training pro- 
gramme is carried out in the evenings, at weekends, and for a 
continuous period each year to maintain a high standard of 
readiness. 

Volunteers are still required to join the Maritime Headquarters 
Units. Men and women who are interested are requested to write 
to the adjutant at the nearest address below :— 

No 1 (County of Hertford) M.H. Unit, Royal Auxiliary Air Force, 
Valency House, Sandy Lane, Northwood, Middx. 

No 2 (City of Edinburgh) M.H. Unit, Royal Auxiliary Air Force, 
25 Learmouth Terrace, Edinburgh 4. 

No 3 (County of Devon) M.H. Unit, Royal Auxiliary Air Force, 
Mountbatten, Plymouth, Devon. 

Ulster Maritime Support Unit, c/o RAF Aldergrove, County Antrim, 
N. Ireland. 

Northwood, Middx M. B. CUMBERS, 

Fit Lt, Public Relations Officer 
Hinkler: Greatest Pilot? 


MB JOHN GRIERSON (November 25) is a little astray in his 
reference to the Chichester achievement as “the first flight 
from New Zealand to Australia.” The credit belongs, surely, to 
Sir Charles Kingsford Smith in the Southern Cross on October 13, 
1928. His flight, incidentally, took 22hr Simin, as against 
Chichester’s flight time of 19hr 48min. For the record, of the first 
ten Tasman flights no fewer than six were made by Kingsford 
Smith, all in the Southern Cross. His last flight was on March 29, 
1934, and it was his fastest—13hr 25min. 

Speaking of forgotten flights that should be remembered, who 
now recalls the Di Pinedo flight from Italy to Melbourne and 
Tokyo and back to Italy in 1925? Or for that matter the wonderful 
series of flights by Bert Hinkler? Some of us here have often 
discussed the idea of a biography of Hinkler, but where would 
the material come from? Here was one bird who could fly much 
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better than he could talk—or write, evidently, for there is prac- 
tically no personal material available. A good case could be made 
for Hinkler as one of the greatest pilots of them all. 

The flights now forgotten are legion. I recently read They Flew 
the Atlantic, by the French writer R. de la Croix. Hinkler’s epic 
South Atlantic flight of October-December 1931 was made solo 
in a Puss Moth 

How many people remember the first solo England - Australia 
flight? Who did it? Hinkler, February 7-22, 1928, in an Avro 
Avian. 

Melbourne, Australia STANLEY BROGDEN 


Air League Journal 
I WONDER if any reader has copies of the Journal of the Air 

League of the British Empire for the 1927-29 period? The Air 
League itself, the RAeS and the Royal Aero Club have no copies 
of the Journal—which was of small format, about 8in x Sin—for 
this time. 

I was at that time a junior member, having joined at the first 
Schoolboys’ Exhibition about 1927. The fournal contained a 
complete description of a biplane glider, with plans. I would much 
like to know the whereabouts of any copies. 

Bath, Som A. H. YATE 

City of Bath Technical College 
















































Golden Shamrock 


BEST congratulations to my old friends in Aer Lingus for being 
so delightfully Irish and having that sign at the top of the air 
stairs “Golden Shamrock Service.” I always thought a shamrock 
was green. Now few people seem to know how to pronounce 
“Lingus.” The “g” is hardly heard at all. Some years ago Eamon 


Mr S. J. Pochin has been appointed a member of the board of Flight 
Refuelling Ltd. 


Preliminary figures issued by Westland Aircraft Ltd for the financial 
year to September 30, 1960, show group profits after tax of £1,330,861. 
This total includes Fairey Aviation and the Bristol helicopter division 
for the preceding nine months. 


Mr S. A. Clodd, M1sM, Miprode, has been appointed to the board of 
E. K. Cole Ltd. He joined Ekco during the war as material controller, 
was appointed works manager in 1950 and became an executive director 
in 1957 


AVM W. E. Oulton, cs, CBE, DSO, DFC, who recently retired from 
the Royal Air Force after 32 years’ service, has joined the board of E.M.I. 
Electronics Ltd as director responsible for Ministry work. His last RAF 
appointment was that of Senior Air Staff Officer at Coastal Command 
headquarters. In 1956 he became Commander of Task Force “Grapple,” 
the series of nuclear tests conducted from Christmas Island in the 
Pacific. 


Mr A. G. Parks, chief draughtsman of Short Bros & Harland Ltd, 
retired recently after nearly 40 years’ service with the company. He was 
appointed section leader at Rochester in 1929, for detailed design and 

wing production on the Valetta three-engined monoplane, sub- 
sequently handling the Short Scylla and the Kent and Empire fiying- 
boats. He was made chief draughtsman at Rochester in 1936, later 
transferring to Kidderminster in the same capacity on wartime Stirling 
production. When Shorts moved to Belfast in 1948 he became chief 
draughtsman for the wy s Island drawing office. His retirement on 
December 31 was marked by a presentation from Mr H. G. Conway, 
the company’s joint deputy managing director and chief engineer. 
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FORTHCOMING EVENTS 
Jan. 31. Institute ¢ quansvert (West Middlesex Grow “hir 


ip): 
Transport in Ly dy yy Capt G. & Narotsti 
Feb. 1. Kronfeld Club: yt y Fring,” by Ma A. Downward, 
Feb. 1. RAeS Agricultural Aviation Group: Economics of 
Agricultural Chemicals —y Hy 0 by J. C. Pinder, 
Feb. 2. RAeS (main lecture at ot Staten Branch): “Nuclear Propyl- 
sion for Aircraft,” by A. Boxter. 
Feb. 7. RAeS Astronautics and Guided Flight portion: “An Appre- 
ciation of Missile Structures,” by A. F. Newell. 
Feb. 8 
8 
8 


. Kronfeld Club: Film Evening. 
Feb. RAeS Graduates’ = Students Section: “‘Flight Testing 
Feb. . Women’s En comes’ iety: . ~- ht,” by a 
from 4 British Interplanetary Societ M4 plea 


" of VTOL Aircraft,” . W. Brooke-Smith. 
Feb. 10. oe oe n-powered Aircraft Group: “ Nnsect Flight,” by 
"3. Pringle. 


Dr J. 

Feb. 15. Britine piterse reyside, Se Section): “Inertial Navigation Sys- 
tems,’ Anderson. 

Feb. 15. Society % , T1443 Engineers: Discussion on The 


Development and Testing of Small Electronic Co 
Feb. 15. Kronfeld a “Special Air Services Operations te te 


Drummond. 

Feb. 16. RAeS: Cierva Memortal Le Lecture, The Era of the Auto- 
iro,” by Prof J. A. J. Bennett. 

Feb. 21. RAeS: “New Metallic Materials of Construction,” by Dr 
= P. Inglis. 

Feb. 23. Aerodrome Owners Association: a.g.m. and Dinner. 

Feb. 24. Brit IRE (South Midlands Section): “‘Design Aspects and 
Characteristics of wank Waveguide Communica- 
tion Systems,” by A. Karbowiak. 











Rooney tried to put across the slogan “Aer Lingus will bring us” 

in an attempt to get the pronunciation right. But the trouble 

was that so many people in the North of England emphasize the 
London 4 GEOFFREY DorMAN 
[Half the lies they tell about the Irish aren’t true anyway.—Ed.] 


THE INDUSTRY 


Following the Ekco-Pye merger it is announced that Mr N. A 
Twemlow, MBE, director of Pye Ltd, has been appointed to the Ay 
of E. K. Cole Ltd and Mr W. M. York, commercial director of E. K. Cole 
Ltd, becomes a director of Pye Ltd. 

-term 


Philips Electrical Ltd are taking over new office space on a lo 
lease at Berkshire House, at the junction of High Holborn and 
Street, near to their London headquarters, Century House, Shaftesbury 
Avenue, WC2. 


Exhibits of products in which electronics play a part, covering acoustic 
measurement, aircraft design and radar, will form part of the 6th 
International Instrument Show in London from June 19 to 23, spon- 
cae A & K Laboratories Ltd, at whose Park Lane premises it is 

ing he 


Advance information sheets ana yh by Vactric (Control Equipment) 
Ltd cover the following products: size 10 ball-bearing gearhead, size 1! 
d.c. split-field motor and d.c. tachogenerator, size 15 d.c. split-field motor 
and size 18 ball-bearing gearhead. The company’s London telephone 
number is now Belgravia 7000. 


The complete range of Burnell variable inductors, adjustoroids, sub- 
miniature and encapsulated toroids, toroids, Tom Thumb ee 
filters, delay lines, crystal filters and related networks widel 
the USA, are now ‘available from Aero Electronics Ltd, Gatwi 
Horley, Surrey, who have been appointed exclusive UK pe 7 
EDO (Canada Ltd, Canadian licensees of Burnell & Co Inc, Cal. 


Following the regrouping of the Marconi Aeronautical Division in 
new premises at Basildon, Essex, the company have announced = 
c Mr F. Wheeler, Sy T — and contracts manager, has 
been appointed ae Ey P. Parker becomes manager, 

on; Mr G. E Beck chief engineer (navigational 

); and Mr L. R. Mullin, chief engineer onyeeee communications). 

ones new appointments are those of Mr J. H. Gill as service managet; 

Mr E. $ , systems manager; Mr B. J. Infield, sales manager; and 
ackley, contracts manager. 


Six members of Bristol Siddeley Engines’ rockets department are 
giving lectures in a course on rocket engine technology at Lanchester 
College of gy Coventry. They are Mr S. Allen, chief engineer 
(power); Mr M. S. S. Hunt, chief a engineer (rockets); Mr E. G. D. 
Andrews, chief designer (rockets); Mr A. W. T. Mottram, re 
engineer (rockets); Mr A. W. Broomfield, engineer-in-charge (rockets); 
and Mr D. H. Bradmy, assistant chief designer (rockets). Also lecturing 
are Mr C. Bayly, executive director and chief engineer, armaments 
division, Sir W. G. Armstrong Whitworth Aircraft; and Mr H. G. R. 
Robinson, superintendent of ballistic missiles research, RAE. 


Normal aluminium alloy treadplate is used for the treads of this self- 
propelled passenger stair made by Edghill Equipment Ltd, Hook, Hants. 
Eighteen of these units are in service with PAA at LAP and other airports 
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SCOTTISH AVIATION 


ee 


AIRCRAFT AND COMPONENT 
DESIGN AND MANUFACTURE 






















AIRCRAFT OVERHAUL, CONVER- 
SION AND MODIFICATION 


PRATT AND WHITNEY 
R1830 ENGINE AND ACCESSORY 
OVERHAUL 


PROPELLER OVERHAUL 















Send your enquiries to 


SCOTTISH AVIATION 


PRESTWICK AIRPORT AYRSHIRE 


Phone: PRESTWICK 79888 (20 lines) TELEX: 77432 
CABLES: AERONAUTICS PRESTWICK 




























HANDLEY PAGE LIMITED 


Flight Test 
Department 


have a number of vacancies for the following 
personnel 


EXPERIENCED FLIGHT TEST OBSERVERS 
For development and production test flying of 
Victor aircraft. 


AERODYNAMICISTS or SYSTEMS 
ENGINEERS For detailed planning, analysis and 
reporting of flight tests. 

Applicants for the latter posts should possess a 


degree or H.N.C., and may also be considered for 
flying if they so desire. 


Write, giving details of age, qualifications and 
experience to: 
Staff Officer, 
HANDLEY PAGE LIMITED, 
Cricklewood, London, N.W.2 














FLIGHT TESTING 


The development of the Belfast Giant Strategic Freighter 

has created vacancies in the expanding teams on this and in 

other developments in the field of Automatic Flight. 

Immediate vacancies are enumerated below but applica- 

tion from suitably qualified R.A.F. officers who may be 

available during the next twelve months would be 
welcomed. 


Head—Flight Performance and Handling Dept. 


For this Senior Executive position we require a Flight 

Test Engineer who has had a minimum of five years’ rele- 

vant experience in a senior flight test capacity. He should 

possess a B.Sc. in Aeronautical Engineering, or —— 

with a sound knowledge of stability and control. The 

offers very wide scope with considerable sanemlie 
and will carry a commensurately superior salary. 


Section Leader (Electronics)—Flight Instrumentation Dept. 


To take charge of a section working on a very advanced 
data system. Applicants should be Electronic Engineers 
holding a B. Sc. or equivalent qualification with a minimum 
of five years’ practical experience in electronic design— 
preferably with a digital background. The application of 
FM/FM, PWM, PDM, PCM techniques to Magnetic Tape 
and Telemetry systems would be of considerable advantage. 
A new, well equipped laboratory will be available in the 
near future offering first-class working conditions at an 
attractive salary. 


Senior Electronic Engineer—Flight Instrumentation Dept. 


To work on data system development. Applicants should 
possess a B.Sc. or equivalent with a minimum of two years’ 
practical experience in electronic circuit design, preferably 
with D.C. and A.C. amplifiers and/or analogue-digital 
converters. A knowledge of Magnetic Tape and/or Tele- 
metry would be of advantage. Prospects and salary are 
excellent. Vacancies also occur for Junior Electronic 
Engineers. 


Senior Flight Test Engineer—F light Engineering Dept. 
A Senior Flight Test Engineer is required for work on 
advanced aircraft systems. He should possess a B.Sc. or 
equivalent qualification with a minimum of five years’ 
experience in the flight development of aircraft systems, 
preferably in the field of auto control. Systems under 
development at Belfast lead the world and this is an excel- 
lent opportunity for an enthusiastic engineer to join a team 
working on the most advanced “‘state of the art.” The post 

carries considerable scope for advancement. 


Flight Test Engineers—Performance and Stability and 
Control 
A number of vacancies, at all levels, exist for Flight Test 
Engineers to work on Aircraft Performance and Stability 
and Control. For the senior positions a B.Sc. or equivalent 
qualification is desired but all applications will be con- 
sidered on the basis of relevant experience in the flight 
test field. A few of the vacancies could be of interest to 
young ex-R.A.F. aircrew or others with experience of air- 
craft operations. Highly competitive salaries will be 
offered to engineers capable of filling these posts and there 
are excellent opportunities for advancement. 


Selected candidates will be interviewed in Belfast. The 

Company operates a Superannuation scheme which em- 

bodies life insurance. The Company can provide assistance 

with housing and removal expenses for married candidates 
from Great Britain. 


Write in strict confidence for application form, providing 
brief details of experience, education and qualifications, to: 


Staff Appointments Officer 

SHORT BROTHERS & HARLAND, LIMITED 
P.O. Box 241, Belfast, 3 

Quoting S.A. 671. 
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PRESS DAY —Classified advertisement 

“copy” should reach Head Office by 

FIRST POST THURSDAY for publication 

in the following week's issue subject to 
space being available. 


Aircraft, Spacecraft, Missiles 


FLIGHT 


CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 1/2 per word, minimum 14/-. 5 
Official Notices, Public Announcements, Public Ap; 


paragraph is c 
= and shoul 
andon, 8.E.1. 


Orders 
crossed & Co. 


Trade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10°% for 26 and 15% fy 


27 JANUARY 196 


rates for Auctions, Contracts, Patents, 


52 consecutive insertion orders. Full particulars will be sent on application. 


Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additiony 
charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to t} 
advertisement charge. Replies should be addressed to “Box 0000, c/o Flight,” Dorset House, Stamford Stree 


London, 8.E.1. 


The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes. 


tments, Tenders 1/4 per word, minimum 16/., he 


advertisements must be striety 


se tely, name and address must be counted. All 
be olanneell to FLIGHT Classified Advertisement Dept., Dorset House, Stam ford Stare, 


and cheques sent in payment for advertisements should be made payable to “Flight,” ay 
























AIRCRAFT FOR SALE 





R. K. DUNDAS LTD. 


1961—A FABULOUS YEAR 
y®s, 1961 is giving every indication of being a very 
historical year for general aviation. We have sold 
more aircraft in the first two weeks of 1961 than in 
any other year, and there is every indication of this 
continuing. 
E do not try to delude the client who firstly has 
an aircraft to sell by offering a high trade-in 
price, since a high trade-in invites a loss to the dealer, 
which means in turn that the dealer must allow for 
this noun by making an excessive profit on the 
aircraft he sells - We prefer, if you already have 
an aircraft, to sell it for you and thus obtain the best 
available market price on that aircraft and offer you 
ours at lowest! In this we proudly claim to be ““Tops,” 
E list below some of the wonderful aircraft being 


offered at the most competitive prices in Europe. 
1960 AUTOFLITE PACER. Red/White. 
Only 165 hours since new. Narco Mk. II 


Omnigator, Lear ADF-12E. Piper Autopilot. £4,715. 
195 AUTOPLITE TRIPACER. Red/White. 
Only 170 hours since new. Narco Mk. Il 
Omnigator, Lear ADF-12E. Piper Autopilot. £4,535 
SUPER CUSTOM TRIPACER. Only 184 
hours s.c.o. Narco Superhomer. Red/White. 


SUPER CUSTOM TRIPACER. Green 
White. 125 h.p. Lycoming. 500 hours s.c.o 
80 hours since airframe major a re-cover. Narco 
Superhomer. New refurbished cabin. £2,650. 
P US a large selection of: Apaches, Cessnas (all 
types), Beechcraft (all types), Aero Commanders, 
Doves, Geminis, Tigers, Ors, etc., etc. 
R K. DUNDAS LTD., Dundas House, 59 St 
@ James's Street, London, $.W.1. Tel.: HYDe Park 
3717. Cables: Dunduk, London. [oss9 


£3,595. 





GRANTAIR LTD. 
GRANTCHESTER 
CAMBRIDGE 
Telephone: Trumpington 3132 (24 hours per day) 

OU have a licence—we have aircraft. Recent C. of 
A. (Private or Hire and Reward), H.P. or leasing, 
British or American. Two, four or more seats. With 
or without radio, £1,000 to £10,000. Demonstrations 
anywhere, any time. Hire one for a week before you 
buy it. See also Aircraft for Hire. (0233 
A HANDLEY PAGE MARATHON. Only 1,000 
hours since new. C. of A. expires July 1961. 


Fully airline equipped, including radio. Twenty seats, 
V.L.P. interior. Immediate delivery. £6,500. 


ALSO 
A LARGE Spares holding for the above and a large 
stock of Gipsy Queen 70/4 Engines, Dove Propel- 
lers and C.S.U.s, all overhauled by the makers. 
DERBY AVIATION LIMITED, 
Derby Airport, 
Tel.: Etwall $21. 





[1769 





AUSTER J.1.N. Box No. 2788. 


[0976 

195 BEECHCRAFT TRAVEL AIR 95, blue/ 
silver, engine hours nil since major overhaul, 
regularly maintained. STRI2D. Narco Omnigator, 
Sunair RTR. Lear 12E. Demonstration by arrange- 
ment at short notice. Box No. 2693. [0062 
YVICKERS VIKING Mark I for sale or lease in first- 
class condition, ready for immediate use. Price, 
lease terms and specification from P. E. Palmer Hold- 
ings Ltd., Canopus Court, Hurn Road, Ri ood, 
Hants. [1773 
AUSTER AUTOCRAT Cirrus II, full life, full blind 
flying, long range tank, silencer, steerable tail- 
wheel, £1,150. Also Proctor III, completely rebuilt, 
3 yr. C. of A., £550. Westair Flying Services, Squires- 
gate Airport, Lytham St. Annes. {1771 
EXECUTIVE Rapide 4-6 seats. Check V carried out. 
Port engine 602 hrs. Stbd 398. (1,000 hr. type). 
Bendix Radio Compass, STR9Z. VHF.44 Channel, 


MR.60 VHF. Standby. ILS BC.733 Localizer. BC.357 
Dual Generators 24 volt, £2,950. Avail- 
{1772 


Fanmarker. 
able now. Box No. 3363 





30 YEARS SERVICE 


LIGHT AND 
EXECUTIVE AIRCRAFT DIVISION 


Dates have now been fixed for our fourth annual 
Display of new and used aircraft—Friday, Saturday 
and Sunday, 28th, 29th and 30th April, 11 a.m. to 
6 p.m. each day. 

This year the venue is COVENTRY (BAGINTON) 
Airport and we are indebted to the Coventry City 
Council for their willingness to make Baginton 
available. 

In four years this Meeting has become one of the most 
important events on Britain's aviation calendar. it 
is the only occasion that a representative selection 
of all new private, club, executive and business air- 
craft from all the World can be seen together. 

A short flying display will be given each day but for 
most of the time the aircraft will be on view in a 
static exhibition or flying with individual demon- 
strations 

Visitors arriving by air will be given free landing, 
free parking and free entry to the new and used 
aircraft display parks. Lapel badges must be worn 
in the display parks, and these badges may be 
obtained on arrival at the visiting aircraft park. 
For the first time there will be a public enclosure 
with full catering facilities so chat casual visitors will 
have an opportunity of viewing the aircraft without 
actually touching them. Special access from the 
public enclosure to the new and used aircraft display 
parks will be available and full details will be 
announced later 


NEW OR USED Aircraft supplied 





Nv. 


PARA 2443/9 


175, 
HYDE 


Europe’s Leading Aircraft Brokers 
Se=— 


——— 


30 YEARS EXPERIENCE 


THE SHACKLETON AVIATION WEEKEND 


New 6British, French, Belgian, italian, German, 
Czechoslovakian and American aircraft wil! be on 
view, many of them for the first time in England 


A typical example 


FALCO F.8.L 





Single engine, twin engine and four engined aircraft, 
from the tiny single seaters to the superb luxurious 
business airliners will all be on view 


This is the Aviation Meeting that you cannot miss, 


the 
SHACKLETON AVIATION WEEKEND 


TRANSPORT AIRCRAFT DIVISION 
VICKERS VISCOUNTS 


At the moment we can offer for sale used Viscounts 
of the early 700 Series, the 700D Series, the 
Series, and the 800 Series. With more than 400 
Viscounts in airline service the number available on 
the used market is extremely few. Our world-wide 
contacts and representatives enable Shackleton's to 
maintain an accurate and detailed picture of those 
Viscounts available on the one hand and potential 
customers on the other. 


* CREDIT TERMS arranged 


PART EXCHANGE with other aircraft or cars 


S. SHACKHKLETON (AVIATION) 
ADILLY. LONDON W.1 


SHACAHI 














AIRCRAFT FOR SALE 


AIRCRAFT ACCESSORIES AND ENGINES 





CAN you afford not to consider the Turbulent as 
the most economic and carefree method of 
travel or for your well deserved relaxation? At £945 
basic cost, 10/- per hour fuel, 30/- per week hangar- 
age and maintenance, this is truly the people’s air- 
craft—details from Rollason Aijrcraft & ines 
Limited, Croydon Airport, Surrey. Telephone: Croy- 
don 5151/2. [0130/3 





AIRCRAFT FOR HIRE 





GRANTAIR LIMITED 
GRANTCHESTER 
CAMBRIDGE 


Telephone: Trumpington 3132 (24 hours per day) 


ye have a licence—we have aircraft with or with- 
out pilot—with or without radio. 2 or 4 seats, 
Tri-Pacer, Caribbeans, Cubs or Austers for hire or 
lease (free maintenance, insurance and repair). From 
£2 10s. per engine hour without pilot or Is. 3d. per 
mile with pilot. 


EUROPE, AFRICA or ASIA covered 





See also Aircraft for Sale. [0234 








-range tank required for Auster 


WANTED. Long 
J.1.N. History and price to Box No. 3389. 


[1779 


FAIRCHILD Argus engine and airframe complete. 
Travelair Ltd., 115 Oxford Street, W.1. Tel: 


GER. 3382. 
ARACHUTES, 24ft. nylon back-type, £10 
seat-type, £8 each; al:o 18ft. canopy re 
re- each. H. H. Bradford Ltd., Ramsey, 
ssex. 


H, 7, 


craft electrical and electronic equipment. A 


[0135 
each; 


[1686 


. NEWTON AND CO. and NEWTONAIR 
LIMITED, Gatwick Airport, for all rH po 


[0299 


LUGS and Sockets. More than 1,000,000 in stock 


covering 
American. Stock list on application to Sasco, N 
Redhill, Surrey. Tel.: Redhill 5050. 


over 50 different ranges, British and 


(00s? 


RROLLASONS for Tiger Moth spares, Gipsy engine 


overhauls and spares, and now increase 
at Biggin Hill for your C. of A. overhaul. 
aircraft types acceptable. Croydon 5151. 


(os 


PHILLIPS & WHITE LIMITED. The leading 
stockists in the U.K. for: Instruments, Navigr 


tional Equipment. Electrical Components and 
and Engine accessories. Spares for de Havilland 
Major and ee series and Armstrong 
Cheetah IX, 

London, W.2. Tel.: Ambassador 8651, 2764. 
““Gyrair, London,” 


and XV engines. 61 Queen's Gardems, 


(0466 
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W. A. PARKER 
(Aircraft Spares) Ltd. 


STOCKISTS OF ALL 
ELECTRICAL AIRCRAFT SPARES 





including 


Large quantities of 
Rotax Circuit Breakers 


D/5001 D/5004 
D/5002 D/5009 
D/5003 D/5010 


for all your Spares on whatever type of 
Aircraft you may be using, write or phone 


Manor Trading Estate, 
Church Road, 
THUNDERSLEY, ESSEX 


Tel. South Benfleet 2681 /2/3 


We are only 10 minutes from Southend 
Airport. Why not come along and see us? 














AERONAUTICAL & 
MARINE SUPPLIES LTD 


$1,000,000 OF DC-3 SPARES 


(ex Ministry of Supply and B.E.A.) 


including 
1,000 New Exhaust Segments 

60 Actuators 
25 Gill Motors 
22 Valve Solenoids 
20 Upper Trusses 
18 Main Strut Assemblies 
11 Power Brake Assemblies 
10 Pressure Regulators 
8 Flap Jacks 

also a large quantity of Viking, 


B-170 and D.H. Dove airframe 
and engine spares available. 


AERONAUTICAL & 
MARINE SUPPLIES LTD. 
c/o Channel Airways 
Southend Airport, Essex 
Tel: Rochford 56460 














AIRCRAFT ACCESSORIES AND ENGINES 


ATRTRADE LTD. for Aircraft and Aero 
Spares, Components and Instruments. A.R.B. 
Croydon Airport, Surrey. Tel.: CRO. 0643. [0232 








AIR PHOTOGRAPHY 





Kk, Fa F24, K19B, K17B and most other types of 
ircraft cameras in s Accessories, controls, 
also cual. Developing equipment, Morse printers, 
test units available from stock. 
ARRINGAY PHOTOGRAPHIC SUPPLIES 
LTD., 423 Green Lanes, London, N.4. Mount- 
view 5241/2. [0810 
ORSE Film Developing Units and Film Driers, 
Continuous Film ~~ Reon Argon and Mason 
Contact Printers; Water Supply Kits; Glazing 
Machines, F24 Spiral and Spool Developing Outfits; 
K17, KS52, K49 and K24 Cameras, Mounts, Lenses, 
Magazines, Controls. Vacuum Pumps, Motors and 
Spares for above Cameras; 16 mm and 35 mm 
Cameras, Projectors and Spares. Also large quantity of 
Aerial Film (all sizes). A. W. Young, 47 Mildenhall 
Road, London, E.5. Tel.: AMHerst 6521. [0290 





GLIDING TUITION 


OLIDAY Courses throughout the year from 
£12 12s. Od. per week, including all accommoda- 
tion and flying. Experienced staff instructors. For 
cou, send s.a.e. to Lasham Gliding Society, Alton, 
Hants [0570 








HELICOPTERS 





FoR ——a helicopter So ee in Engineer- 
ing and Survey, Agricultural Spraying, Passenger 
Transport and Flyi ontact Helicopter 


Training. 
Services Ltd., Luton Luton 4911. [0800 


irport. Tel.: 





RADIO AND RADAR 





ee —y- Service. This is important with modern 

“- sure you order your 
new equipment. through A J. Whittemore (Aeradio) 
Ltd., Biggin Hill, Kent. Biggin Hill 2211. [0302 








PUBLIC ANNOUNCEMENTS 


BOURNEMOUTH EDUCATION COMMITTEE. 
Bournemouth Municipal College of Technology and 
Commerce. 

Department of Science. 


LECTURER in Mathematics required for Ist May, 
1961, to teach mathematics up to B.Sc. General 
degree level and also certain aspects of computing. 
Applicants should possess good academic qualifications 
in mathematics and either experience of or an interest 
in numerical analysis. 
Y in eoseadence with the Burnham Technical 
Scale, viz: 
Lecturer £1,370 to £1,550. 
FURTHER particulars and form of application may 
be obtained from the Chief Education Officer, 
Town Hall, 





Bournemouth. [1776 





PUBLIC APPOINTMENTS 


THE SCIENTIFIC CIVIL SERVICE needs men 
and women for pensionable posts as (a) Senior 
Scientific Officers and (b) Scientific Officers in all 
major scientific oh, Se 


I 
ENGINEERING 





MATHEMATICS and 
BIOLOGICAL SUBJECTS. 

SOME particular vacancies include Physicists/Elec- 

trical og oy for research in the application of 
servo-control for machine tools, Physical Chemists, 
Chemists for research in high polymers, posts at Army 
Operational Research Group for scientists in most 
disciplines, Mineralogist to work on_ Meteorites 
(Petrologist with sound knowledge of Physics pre- 
ferred), and Zoologist to specialize in the taxonomy 
of the Porifera. 

UALIFICATIONS: Normally a degree, or a 

Diploma in Technology, with first or second 
class honours im science, mathematics or engineering, 
or equivalent _ attainment; additionally, for (a), at 
least 3 years’ relevant post-graduate experience. 
Normal age limits: (a) between 26 and 32, (b) between 
21 and 29, with ee | for ee — service 
and Overseas Civil Servi Selection by interview. 
London salaries: (a) £1, 382. ay 704, (b) £759-£1,258; 
provision for starting pay above minimum. Promotion 
prospects. Write Civil Service Commission, 17, North 
Audley Street, London, W.1, for application form, 
quoting (a) $/53/61, (b} $/52/61. [1778 















BRITISH 


WIRE THREAD INSERTS 


Precision made in Carbon Steel for Aluminium and 
Magnesium. Also in Stainless Steel and Bronze. 
B.S.F. + Metric + B.S.P. + B.A. 
Whitworth - Unified 


CROSSE 














OVERSEAS AVIATION LTD. 


announce the purchase from 
W AAC of the 


HERON FLEET 


and Total Spares Holding 


Enquiries invited for these well- 
maintained aircraft which are 
now available in the United 
Kingdom for Sale or Lease, to: 


Burlington House 
St. Saviour’s Road, St. Helier 
Jersey, Channel Islands 
United Kingdom 


IAGGIO 


OF GENOA 


P.166, the Versatile Executive; 
now flying with business tycoons, 
tropical airline, desert oil pros- 


pectors, air survey company and 
ordered by the Italian Air Force. 

















British Representatives: 


AERO-ENTERPRISES 
(Boreham Wood) Ltd 
17 Drayton Rd., Boreham Wood, Herts. ELS 2688 














BRISTOL 





The LUXURY 406. Aijrcraft precision, sports car 
performance, massive chassis and disc brakes for safety, 
comfortable and roomy interior. £4,244 (including tax). 
Try one at the leading distributors: ANTHONY 
CROOK MOTORS LTD., The Roundabout, HERSHAM, 
Surrey. Tel: Esher 4580. Walton on Thames 23526. 


* Used earlier models in excellent condition from £500 














FLIGHT 








(Palmer 


AERO PRODUCTS LTD. 
Aero Products Division 


BTR Industries Ltd. 


require a 


TECHNICAL WRITER 


with previous experience in this task, 
preferably in or connected with the Air- 
craft Industry. This should provide in- 
teresting scope within the Technical/ 
Marketing Presentation field of work. 


Good salary, conditions and prospects. 
Near Edgware Road Tube Station. 





Send tabulated details of career, stating 
present salary to:— 


Central Personne! Department 

(Ref. TW), BTR industries Ltd., 

Herga House, Vincent Square, 
London, S.W.1 

















OVERSEAS AVIATION LID 


announce their purchase 
from BEA 
of their remaining 


ELIZABETHAN 
FLEET 


and entire Spares Holding 


These fine aircraft are 
now for Sale or Lease 


Enquiries to: 
Burlington House, St. Saviour’s 
Road, St. Helier, Jersey, Channel 

Islands, United Kingdom 














BRITAIN'S ONLY 
AVIATION SCHOOL 


offering a// 
these courses :— 
* commercial and 
SFRVIGES private licences 
} aircraft 
i engineering 
x full residential 
facilities 


MINISTRY OF AVIATION APPROVED 
Airwork Services Ltd., 
35 Piccadilly, London, W.1. 


a 


instrument rating 


* 





PUBLIC APPOINTMENTS 
= OF AVIATION, Aberporth, Cardigan- 
M Technician to 





equipment and tape 
og Reereneed i. Bees or equiv. train- 
ing. Certs. or equiv. Some 
- 4, op. “as communications receivers or radar 
equipt. Knowledge of tape recording techniques and 
exp. of telemetry systems an advantage. Salary £859 
(age 28)—£961. Good pi for pr and 
sion. lication forms from Manager 491), 
istry of Labour, Professional & Executive Register, 
Atlantic House, Farringdon St., London, E.C.4. T1778 








CLUBS 


SURREY AND KENT FLYING CLUB, Biggin Hill 
(BN9) 2255, M. of A. approved course. Tiger 
and Hornet Moths, Chipmunks and Prentice. Contract 
rates. Route 705, one hour from Victoria. [0292 








TUITION 


THE COLLEGE OF AERONAUTICS 
TWO-YEAR DIPLOMA COURSE, 1961-1963 


APPLICATIONS are invited from suitably i 
men and women who wish to enrol for the Two- 
Year Diploma Course which begins in October, 1961. 
HIS post-graduate course in / 
and Engineering is intended primarily for Univer- 
sity Graduates in me Science or Mathe- 
matics. Technical College students and others who 
possess a Higher National Certificate, Diploma or 
equivalent qualification and attain the required 
entrance examination standard may also be accepted. 
The curriculum includes the subjects of Aerodynamics, 
Aircraft Design, Electrical and Control Engineering, 
Materials, Production and Industrial Administration 
and Aircraft Ision in all of which subjects a 
major specialization may be taken. Lectures and 
laboratories in Mathematics and Flight are obligatory 
for all students. 
LL applications will be considered by the Board 
of Entry which may call candidates to attend at the 
College for written Entrance Examination in Engin- 
eering, Physics, Mechanics, and Mathematics, to be 
held on Monday, 27th March, 1961. Exemption from 
this examination will normally only be given to candi- 
dates possessing Ist or 2nd Class Honours Degrees in 
Science or Engineering, or reading for Honours 
Degrees. The Board may also require attendance for 
personal interview at a later date. 
(CANDIDATES who possess Bachelors Degrees 
with Ist and 2nd Class Honours in Aeronautics, 
and also in Science or Engineering if they have ade- 
quate post-graduate experience, may at the discretion 
of the Board of Entry be accepted for poy Mae the 
second year of the course and qualify for th iploma 
(D.C. Ae.) 
THER information about the course and forms 
of application, which must be completed and 
returned not later than Saturday, 4th ch. 1961. 
may be obtained from The Warden, The College of 
Aeronautics, Cranfield, Bletchley, Bucks. 1763 











PDENHAM LINK TRAINING CENTRE. Cost per 
hour, £1 or 18s. for block bookings. Tel.: Denham 
2161 or 3171. [0295 


OUTHEND-ON-SEA MUNICIPAL FLYING 
SCHOOL. Commercial and Private Pilots’ train- 
ing. Instructors’ Courses, night flying every night. 
Rates from £4 (contract). No entrance fee or subscrip- 
tion. Municipal Airport, Southend-on-Sea, Rochford 
56204 [0450 
[LEARN to fly, £32; Instructors’ Licences and Instru- 
ment flying for £4 per hour. Night flying £5 per 
hour. Resident 6 guineas weekly. Specialized Course 
for Commercial Pilot’s Licence. Wiltshire ‘School of 
Flying Ltd., Thruxton Aerodrome (Andover Junction 
1 hour 15 minutes from Waterloo), Hants. [0253 
A, F. _— Ae.S., A.R.B. Certs., A.M.I.Mech.E., etc., 
“No Pass—No Fee” terms. Over 90% 
eneneenes. For details of Exams and Courses in all 
Branches of Aeronautical work, Aero Engines, 
Mechanical Eng., etc., write for 148-page Handbook 
—free. B.I.E.T. (Dept. 702), 29 Wright’s Lane, 
London, W.8. [0707 
ONDON SCHOOL OF AIR NAVIGATION offers 
full-time personal coaching with Home Study 
Correspondence Courses or combination of both for 
all aspects of or" Senin pilot and navigator qualifi- 
cations, also P’ Officially appointed Services Courses 
Scheme, 33 Ovington Square, Knightsbridge, London. 
S.W.3. KEN. 8221. [0510 
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MARSHALL 


AIRPORT WORKS CAMBRIDGE 
Require 
‘On Site’ 


AIRFRAME FITTERS 


for work on modern airliners 
Subsistence allowance payable 


Good hourly rates 
plus production bonus 


Write, call or *phone: 
Cambridge 56291 Ext. 36 


EMPLOYMENT OFFICER 











ey & 
LERONAL TIC 


oRs 


C47 -DC3 Specialists 





AN Materials, Filaments, Voltage 
Regulators, Reverse Current Relays 
Main wheels complete, Wheel and 
Brake spares 

Pumps, Starters, Generators, Tacho 
Generators, Vibrators 

Engine Mounts, Bolts, Brushes, Sand- 
wich rubbers 

Anti-drag Rings complete, Flap 
Assemblies and spares 

Hydraulic Regulators, Selectors, 
Retractors and Compensating Jack 


84. ALEXANDRA ROAD 
HAMPSHIRE 


| i 


FARNBOROUGH 


Telephone FARNBOROUGH 288) 2.3 











MINISTRY OF AVIATION 


Air Traffic Control Officers 


Posts for men or women at least 23 and 
under 35 on 1/7/61. Candidates must have 
had recent aircrew experience, preferably as 
pet or navigator, in civil air transport or 
M. Forces; but exceptionally extensive 
experience in A.T.C.O. duties may be 
accepted. They should normally also have 
G.C.E. with five passes, or an equi 
academic qualification. Sta 
(London) from £825 to £1,190. Maximum 
£1,522. Appointments initially unestablished, 
but prospects of establishment and promo- 
tion. Write: 


CIVIL SERVICE gn ag 
eo Gardens, London, 
for application form, quoting $207) ‘i. 














The... 
British Air Line Pilots Association 


81 NEW ROAD, HAYES, MIDDX. 
Tel. HAYES 3442/3/4 


Membership open to all commercial and 
Service pilots. For full details concerning 
objects and particulars of membership 
please write to the General Secretary. 


















WHITTEMORE’S 
have vacancies for qualified 
RADIO ENGINEERS 
Excellent pay and conditions 

"Phone, write or call 


BIGGIN HILL 2211 (PBX) KENT 














Perfect Precision Aircraft Spring 
Washers to BS Specification 
2 SP.47. 


CROSS MFG. (1938) LTD. 

\ Combe Down, Bath, Somerset 
Tel: Combe Down 2355/8 
Grams: Circle, Bath 
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PILOTS 





Expansion of BEA's fleet enables us to offer a number of appointments 
to Pilots between 20 and 31 years of age, seeking a progressive airline 
career. 


We would like to hear from Pilots in the following categories: 


1 Those who already have the minimum qualifications of Commercial 
Pilot's Licence and Instrument Rating. 


2 Those who may be leaving the Services between now and December 
1961, who will obtain a Commercial Pilot's Licence and Instrument 
Rating before or by December 1961. 


Pilots in either group who have, or will have, a Commercial Pilot's 
Licence may be engaged as Trainee Airline Pilots whilst obtaining their 
Instrument Rating. 

Commencing salary for licensed Pilots: £1230-£1410 per annum, 
according to qualifications and flying experience; for Trainee Airline 
Pilots: £500—£700 per annum whilst obtaining Instrument Rating. 

Apply to: Senior Employment & Services Officer, Flight Operations Depart- 
ment, Bealine House, Ruislip, Middlesex. 





BRITISH EUROPEAN- AIRWAYS 











E|LIOTT 


The following staff are required by the 
INERTIAL NAVIGATION division at Borehamwood. 


SENIOR ENGINEERS (2) 


Candidates must be University Graduates with not less than three years’ 
experience in servo-electronics and light electro-mechanical engineering. 
Trials experience would be an advantage but not essential. 


JUNIOR ENGINEERS 
TECHNICAL ASSISTANTS 


Candidates for these posts, of which there are several, must have a minimum 
qualification of H.N.C. with at least one year’s experience in servo- 
electronics and light electro-mechanical engineering. Trials experience 
would be an advantage but not essential. 


FLIGHT TRIALS ANALYSISTS (2) 


Candidates should be University Graduates and experience in Flight Analysis 
would be an advantage. 


Appointments to all above vacancies will be at the Company’s Borehamwood 
establishment, but applicants must be prepared to spend long periods away 
from base, in the U.K. and possibly overseas. Appropriate salaries and allowances 
will be offered. 





Please apply quoting reference No. 311 to 
Personnel Manager, 
Elliott Brothers (London) Limited, 
Elstree Way, Borehamwood, Herts. 

















TUITION 


| ey LTD. provides full-time or ital 
tuition or combination of these methods for 
M.T.C.A. pilot/naviastor licences. Classroom instruc- 
tion can be provided for A.R.B. General, certain speci- 
fic em and Ring RODney ee? schedule examinations. D4 

i ODney 8671. For oewaling apply Aviga- 
= ‘tek 30 Central Semmes, Be rootaaie 


EXETER AIR CENTRE offers the least pa 

and most comprehensive flying training available 
today, contract rates from £3 7s. per hour. Normal 
Auster/Tiger rate £3 12s. 6d., Chipmunk £5 5s. 0d. 
P.P.L. Courses from £108 15s. ‘Od.; .P.L. from £655. 
Instructor’s Course from £72 10s. 0d. Special attention 
to individual requirements. Full Air Traffic Control. 
Radio Aids VHF/DF and 24-hr. Met Service. Grass 
or runways. Local accommodation from £3 10s. 0d 
Airport £5 15s. 6d. Exeter Airport Limited, Exeter, 
67433. [0060 








BINOCULARS 


ANADIAN ex-Naval officers’ (Bausch and Lomb 
pattern) 7 x 50 Prismatic eyepiece focusing (cost 
£60). a supply. new with case, £19 17s. 6d. 
A. W. Young, 47 Mildenhall Road, London, E.5. Tel.: 
AMHerst siz. [0291 








BUSINESS OPPORTUNITIES 





GQMALL but well-established Engineering Company, 
Approved A.I.D. and A.R.B., with many years 
experience in the manufacture of aircraft seating and 
ee wish to contact an approved —— organi- 
sation ling to co-operate in the pres uction of an 
aircraft chair on a joint basis. Apply in strict confi- 
dence to Box No. 3324. [1762 





CLOTHING, FOR SALE OR WANTED 





R AF. wie uniforms purchased; good selection 
e of R.A.F. officers’ kit for sale, new and recon- 
ditioned. Fisher’s Service Outfitters, 86-88 Wellington 
Street, Woolwich. Tel.: Woolwich 1055. [0567 





ELECTRICAL EQUIPMENT 





AIRFIELD Lighting. New unused R.A.F. type “C” 
runway and taxi lights with spares. £60 per set. 
Details, R. Hermes, 64, Castleton d, London, fas 


LECTRICAL Connectors. More than 1,000,000 in 

stock, covering over 50 different ranges. British 

and American. Stock list on A to Sasco, a 
field, Redhill, Surrey. Tel.: Redhill 5050. (0054 





FOR SALE 





USTER 48-gallon Spray Tank and Spray Pump, 
complete with outrigger, in excellent condition. 
Box No. 3405. [1784 





HOTELS AND ACCOMMODATION 


AKELAND HOLIDAY. Close to shores of 
Derwentwater. Wonderful food. Fishing, boating, 
climbin: olf, tennis. Write for brochure, “Royal 
Oak” Hotel, Keswick. (***A.A., R.A.C.) [0065 








PACKING AND SHIPPING 





AND J. PARK LTD., 143/9 Fenchurch Street, 
© E.C. Tel.: Mansion House 3083. Official packers 
and shippers to the aircraft industry. (0012 





PERSONAL 





GAMON, Ray. Stressman. Please contact Mahood, 
4a, High Street, Yiewsley, Middlesex. Tel.: Days} 
West Drayton 2125. {17 





SERVICES OFFERED 





REPAIRS and C. of A. overhaul for all re S of 
aircraft. Brooklands Aviation Ltd., Civil <r 

Services, Sywell Aerodrome, Northampton. 

Moultoa 3251. [0307 





TECHNICAL SERVICES 


VERSEAS AIR TRANSPORT LTD., Man- 
chester Airport, for Overhauls, Conversions and 














Modifications at guaranteed prices. Tel.: Mercury 
5262, Ext. 148. (0061 
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SOOOOSOSSSOSOSSOSOSOSOSSSOOOSOOOOOOSOSOOOOOOOSO SSO EEE, 
TENDERS 


THE NORTHERN REGION GOVERNMENT OF 
NIGERIA 
offer the following Aircraft for sale: 


Model PA 23 Piper Apache VRNBF 
. Airframe gun hours —. new, as at 13/12/60. 
ycoming hours since over! 
RAD 18 Et E 


UIPMENT: 
Sunair sDrR HF. 


Narco Simplexer VHF. 

Lear AD 14 ; ‘Radio Compass. 

Narco Omnigator 

Certificate of Airworthiness expires 23/6/61. 
For purchasers in Nigeria, maintenance of airframe 
and es can be arranged. Quotations on request. 
In addition, two spare engines may be purchased if 





Fly with the R.A.F. as 
an N.C.O. Air Signaller 





Fit young men can now be trained as Air Signallers to fly as sergeant 
aircrew in operational aircraft and operate W.T., radar and other elec- 
tronic equipment. Initial engagement is 9 years (with a tax-free gratuity 
at the end) and there are opportunities for promotion, for permanent 
pensionable engagements and, later, for commissioned service. 

Pay starts at £6.9.6 a week, rises to £8.11.6 at the start of flying training 
and then to £14 a week on promotion to sergeant after successfully 
completing about I year’s training. Food, accommodation and uniform 
are free, allowances are generous and leave is 6 weeks a year, on full pay, 
QUALIFICATIONS: Candidates must be 174-25 and hold G.C.E. (or 
equivalent) with ‘O’ level passes in English and mathematics, and have 
some knowledge of elementary science. 


desi 
Further information, and appointments to inspect 
the aircraft, may be obtained through the Secretary 
to the Executive Council, Kaduna. 
= for the above should be submitted to the 


NORTHERN REGION TENDERS BOARD, 
c/o Ministry of Finance, 
Kaduna, 
Contract Number NRT Bi01/i960-61. The Worth 


ern Region Government does not bind itself to accept 
the highest or any tender. [1768 





SITUATIONS VACANT 





Write for full details, stating age and educational qualifications, to: 
R.A.F. Careers Information Centre (FR 720), Victory House, 
Kingsway, London, W.C.2. 


QUEEN MARY COLLEGE 


(University of London) 
APPLIC: ATIONS are invited for the post of Lecturer 
in Aeronautical Engineering tenable from Ist 
October, 1961. The Lecturer will be required to assist 
in the teaching of ——y- > or Aircraft Structures 
and in the develop of ne for labora- 
tories now under construction. “ie will be encouraged 
“1 ursue his research interests. Salary scale: £1,050 
50 to £1,400 x £75 tw £1,550 (efficiency bar); x 
£75 to £1,850, plus London Allowance of £60, 
F.S.S.U. participation and family allowance of £50 for 
each child. Initial salary according to qualifications and 
oa age Application forms, obtainable from the 
a Queen Mary College, Mile End Road, E.1, 
returned by February 20th. {1783 


Our expanding programme of work on both civil and military 

aircraft requires us to increase the scope and size of our 

FUTURE PROJECTS DEPARTMENT. 

Opportunities exist for a number of first-class men with 
PLAN M ! NG imagination and creative ability to join the team who are 

engaged in the solution of the intriguing problems of the next 

generation of aircraft, in the following categories :— 





f" TODAY'S TOP OB IS _-- 


Fhe Royal Air Force 

















FOR 1. Performance Engineers 


THE 2. Stability and Control Specialists 


3. Propulsion Engineers 
4. Structural Engi 
FUTURE  &f 5. vesizn tnsincers 





Successful applicants will be encouraged to broaden their scope, and facilities are avail- 
able for further education in specialised subjects. All these positions carry good salaries 
and prospects of promotion. Monthly staff status will be offered at commencement to 
the more experienced men. 


Please write giving particulars and quoting reference No. 16 to:— 
The Personnel Manager 
The de Havilland Aircraft Co. Ltd., Hatfield, Herts 


Member Company of the Hawker Siddeley Group. 
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SITUATIONS VACANT 


SITUATIONS VACANT 





SITUATIONS VACANT 





—~ REPRESENTATIVE 
Services Department of S. Smith 
land) Ltd., wish to appoint a Tech- 

ag for liaison work on avia- 

experience rioaee ond theoretical knowledge 

Pe f aircraft instruments and electronic ipment is 

together = O.N.C, in electrical or 5 

be required to travel in 

the United inndoms a abroad. 

PPLICATIONS will be treated in strict confidence 
A and should be made in writing, quoting reference 
$M353, to:— 

The Staff Manager, 
$. SMITH & SONS (ENGLAND) LTD., 
Cricklewood, London, N.W.2. 


lephone a ae my 3333, Extension 132, pu 
lia further information. (17 





COUNTY BOROUGH OF SOUTHEND-ON-SEA 
Appointment of Deputy Airport Commandant 
the appointment 


ea | are invited for 
of Deputy Airport Commandant. Candidates should 
have had extensive experience of management in Civil 
Aviation and a rag of AF ® fn advaptage 
Flying experience wi an advantage 
ene. should tween 30 
£1,743—£47 (2) £46 (1) £47 (1) £27 dy-e1.9st 
Conditions of Service tiating 
Committee for Chief Officers of Local Au ities. 
— should write for application forms and 
further particulars, stating age and q oo and 
a brief note of experience, to the Airport Com 
ae te thend Airport, Rochford, Essex. 


ARCHIBALD GLEN, Town Clerk. 





[1774 


re AIRWAYS, Teheran, Iran, require the 
adic eer, ‘licensed CAT “A” oe “B", 


Radio Engin 
ON referably wih radar licence, but not es 
To. Viscount holding current uA and 
“C” licences on ~~ t- 700 and 810 series. 


QUE Airline Planning Engineer § 


ALARY scales from $450/600 per month, 
of yy allowance $200 per month. 
instance in writing to 
LANFORD & HOUDRET LTD., 101 Leadenhall 
Street, London, E.C.3 [1753 
ie Hi Ry yt required for Flying Club, 
Ls . Box No. 2902. [0134 
(COMMERCIAL Pilot with American light aircraft 
on licence required, full or part time. ly 
HANGS inginer required at Bets Aiptt 
ineer required at Exeter rt for 
D* xpanding company. Apply with full particulars 
to the Manager, Exeter Airport. Exeter 67433. [1757 
0| CAPTAINS, first and second officers required for 
Viking, DC3 and B170 fleet. Write in first instance, 
Channel Airways, Southend Airport, Southend, str 


ius cost 
in first 


749 
TRADAIR LIMITED urgently require Viscount 700 
series A Licensed Engineers, must be 1 = 
Please write, = full details, to f Engineer, 
Tradair Ltd., Southend Airport, —" 
C= Pilot/O ration er required by Pegasus 
Airlines, at Luton Head ice. . accom- 
modation can be provided if Write, giving 
full details, to 236 Old Bedford ~y Luton. 1767 
GASUS AIRLINES require Vi Captains, 
First Officers and Stewardesses to based at 
Blackpool. Write Pegasus Airlines, 236 Old ord 
Road, Luton, Beds. {1714 
LICENSED Helicopter Engineer (Westland Widgeon) 
required for ee in the Republic of Ire- 
land, based in licants should be capable 
of carrying out executive duties in addition to engin- 
eering. Salary 7 wr : of £1,100—£1,200 per 
ar will be ie) in —T to Shamrock 
He licopters Ltd., c/o riche Hou embroke Road, 
Ballsbridge, Dublin. [1766 











COMMON WEALTH 


Research Laboratories, MELBOURNE:— 


SALARY: £1,510—£1,895 
DUTIES: (Position No. 343)—Undertake 
reqmndant aircraft structures 


and advise 
aircraft. QUALIFICATIONS: Honours 
Statistics and stress aa are major s 
and/or some knowledge of fatigue 


SALARY: £1,235—£1,620 
DUTIES: (Position No. 347)—Responsible for 
the testing and examination of the static and 


ic behaviour of a structures, par- 
A with soaesd 30 compliance with air- 
— pe 
or OO tions 


: (Position No. 348)—Responsible for: 
rimental investigations into the 
haviour of aircraft materials; 
b) aS am data a U 
gineering, 
exempting from the graduateship examina- 
Chart ered Institute 


or 















A general knowledge of the strength of 
= necessary, but little or no Ow- 
ledge expected initially on the fatigue 
behaviour of materials. Experien: in 


CONDITIONS: Travel: First-class air/sea tramapert 


Under specified conditions consideration may 


Australia House, Strand, London, W.C.2, with 
as soon as possible. 








AERONAUTICAL RESEARCH LABORATORIES 


AIRCRAFT STRUCTURAL RESEARCH 


The Department of Supply invite applications for the following vacant positions at the Aeronautical 


SCIENTIFIC OFFICER, GRADE 1. 


research 
on their couteatien to current problems in civil and 


ubjects. 
would be an advan 


EXPERIMENTAL OFFICER, GRADE 1 (FOUR 


(wife and dependent children) will be provided by the Cpmmenwsesee. Contract Employm 
three (3) or five (5) year contract of ‘employment in Aus’ 
the cost of return fares, together with the cost of removin 
furniture and effects up to a maximum cost of £500 (Australian), 


APPLICATIONS: Forms obtainable from Senior Representative (AV.99/5), Department ‘. Supply ly, 


OF AUSTRALIA 


(Australian Currency). 
on advanced methods of stress analysis in 


Engineering in which mathematics, 
eee in an engineering design office 


(4) POSITIONS). 


(Australian Currency). 
engineering design, ee or production 
would be an advanta 
D : (Position i. 349)—Responsible for 
investigations inte factors influencing the 
fati behaviour of aircraft materials. 
QUALIFICATIONS in ineering or 


ge “oh. mate tially on —. fetieue 
behaviour of mate Experien in, 
associa’ the rm — ‘of “materials 
en be an yi age. 


TIES: (Position No. 350)—Experiments and 
pak - relating to the influence of o 
loads on civil aircraft and their 
structural Cy and life. 
TIONS: Degree Engineering or 
ualifications exempting. from the gradua 
ip examinations of the appropriate 
Chartered Institute. 
—— ts 
ent: 
to an_ agreement for a 
case the Commonwealth 
the \. o? applicants’ 


for the successful s and d a 





given to ey Oy 
tralia is 


whom comple applications should 


HAWKER SIDDELEY AVIATION LIMITED 
FOLLAND AIRCRAFT LIMITED 
OF HAMBLE 
near Southampton, Hants. 
invite applications for the following: 


, THERE, APPOINTMENTS 

or a progressively comprehensive e 

connected with the new Gnat ‘Trainer Aircraft, 

further Gnat Fighter development, and other 
project work of intimate interest. 

AERODYNAMICIST Ss 

Senior, intermediate and junior Aerodynamicists with 

preferably ht test analysis experience. A de; in 

Aeronautics, —— Gagincering. or an equivalent 


qualification is enue d for intments. 
AER' UTICAL “ENGL EERS 
Senior and inter s, with practical 
Flight development, engineering and systems ex- 
perience. An appropriate degree or educational and/or 
practical ound is essential. 
FLIGHT PLANNING ENGINEER 
= planning aerodynamics and engineering flight 
- : taenes Experience essentially in one or both 
s 
INSTRUMENTATION ENGINEERS AND 
MECHANICS 


Aircraft instrumentation development and calibration 
experience essential. 
ELECTRONIC ENGINEER 

(Senior or intermediate) for electronic and electrical 
instrumentation work. om test application of 
telemetry and strain ience preferred. 

'HESE vacancies offer sseaeepave and permanent 

positions, commensurate salaries, generous con- 

ditions of employment, superannuation, with excellent 
social and welfare facilities. 
APPLICATIONS to the 


Personnel Manager, 
FOLLAND AIRCRAFT LTD., 
Hamble, Hants. 
Telephone—Hamble 3371. 





[1760 





IR MINISTRY have vacancies for civilian Radio 
Technicians at Royal Air Force Sea’ Se * 
R.A.F. Manston, Kent, RAF. Ald we, N. 
Ireland, and a few other R.A.F. Stations throughout 
the United Kingdom for the servicing, repair, modifi- 
cation and testing of air and ground radio and radar 
equipment. 
to age) is £525—£670 p.a. 
Rates are subject to small deduction at certain = 
stations. Annual leave 3 weeks and 3 days, 
increasing to 4 weeks 2 days after 10 years’ service. 
5 weeks after 20 years’ service and 6 weeks after 30 
years’ i A limited n number of houses may be 


ting at d. These houses are at 





West Kirby, some 15 miles distant. Apply, giving 
details of quals. and exp., and men this adver- 
tisement, Officer, No. 30 


to 

tenance Unit, Royal ha: Force, Sealand, Cheshire 
for Sealand Officer, R.A.F. 
for, Manston va vacancies), Command- 

lergrove, nr. Crum! 

land (for Aldergrove vacancies), or to Aue Ministry, cy 

C.E.3g, Princes House, Kingsway, London, W.C 
for vacancies in other areas, or “apply any Employment 
Exchange, quoting City O/N [0132 








MARSHALL 


AIRPORT WORKS CAMBRIDGE 
require 
SKILLED AIRFRAME FITTERS 
AIRCRAFT ELECTRICIANS 
for interesting work on modern 


aircraft 


HIGH AVERAGE EARNINGS 
RESULTING FROM GOOD WAGE 
RATES AND PRODUCTION BONUS 

Subsistence payable 
Single lodgings available near works 
Write, call or ‘phone 
Cambridge 56291 extension 36 
EMPLOYMENT OFFICER 
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SITUATIONS VACANT 


SITUATIONS WANTED 


BOOKS 


i 











SCOUNT Captains and Co-pilots required. 
La Ampere to Chief Pilot, Starways Lunited, Livetireo 





LICENSED Radio Engineer, experienced 
radar, electrics on most types of modern civil C, Sneed 


radio, AS ‘Tysttes ond 









mith, MBE. a 
‘undamen: 


\. Soutrey Sus 


ts 


4 


- 








tals of jet | 





EXPERIENCED PILOT for DC3 or DC4 to be 
based at Leopoldville required Sabena Belgian 
World Airlines. Candidates should hold an Airlines 
Transport Pilot Licence, with at least 3,000 hours flying 


780 ig "seeks post, preferably overseas. am Sle 
marr ISH UNITED AIRWAYS require fully . background are 
4 ILOT, Danish, — 39, unmarried, 5,000 comm. Hy treatment is ont pe the’ subject ae 
yw gh Experienced b. - Neviorese? eo Baik a rc = inst a ent. | and to m These 
aircraft. Apply Chief Navigator, British United Air- ’ structor Licence. sle wins. 
ways Ltd., 21 Wigmore Street, W.l. (1746 Charterflight, Ambulancefiight, Towi 


Tenet, “vcrial Survey and Arctic Flying (Greenlan 
up to 81° North). 
seas. Box No. 3378. [1777 


Seeks situation. 


urope or Over- 





experience. Minimum ‘salary £933 net. Write to the 


BOOKS 





General Manager, 36/37, Piccadilly, W.1. {1785 
LLIGENSED Engineer Airframe and ines, A. & C. 
DC3, DC4, required by small odesian air- 


craft operator based at Salisbury. Good conditions, 
salary £1,320 per annum, must be able to commence 
early February. Reply, giving full details, qualifications 
experience and copies of recent testimonials, to Chief 
Engineer, P.O. Box 655, Salisbury, S. Rhodesia. {1722 








“YACHTING Quizzes,” 


from all booksellers. oy poe & 4s. 
Ltd., Dorset House, S Street, London, S.E.1. 


Packed with information on everything na 


from tides to trade winds, from fishing pom Finy to vy 
aid. k every er must read. 3s. 6d. net 
from Iliffe Books 


by Men . Geeed. 





36s. 
ion, S.E. 
hn for the Home. Sui dent,” by Brie x 
Lecturer in Mechanical Baginee ba 
Th oft ths 
versity. > nineteen 3 0 $ 
provide an a capers of An 


such headings a8 A “ Action, Force, ) 


rom Iliffe Books Ltd., Dorset House, Sun. 
ford Street, London, S.E.1. 





JOHN COX & SON 


WAS ESTABLISHED WHEN AMERICA WAS A _ BRITISH 


TODAY THEY SUPPLY 


“VYNIDE” (REGD.) 


POLYVINYL CHLORIDE COATED 


JOHN COX & SON, LIMITED 


COXORIAN WORKS, CARLISLE ROAD, N.W.9 
AND A.R.B. APPROVED 


A.LD. 


FABRIC FOR 





> 





COLONY .. . AND 


“THE COMET ~ 





FLYING SERVICE 


CHESHAM 81025 





Street 
Bucks 





134 High 
Chesham: 
Tel: 


$9 
passenger seats. 


* Light 


weight, 





——‘ Specialists in all types of aircraft 


low cost aircraft seats 


ranging from 28 lbs per double.” 

















Official stockists for 


aircraft furnishings 











J. J. BENSON (A.LF.) LTD 


SOUTHEND AIRPORT -: 


ESSEX 
Phone: ROCHFORD 56605 
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The Ferranti Helicopter Instrument 
System currently being developed com- 
prises the panel mounted Director 
Horizon and Hover and Navigation 
Display together with their associated 
computers and dynamic references. The 
purpose of this system is three-fold: 


@ To provide the pilot with a means of 
monitoring the automatic systems. 


@® To enable the pilot to take over under 
directed manual control in the event 
of failure of either one or more of the 
automatic systems. 


® To enable the pilot to learn and prac- 
tice the art of advanced instrument 
flying. 


Enquiries to :-— 


FERRANTI LTD 


AIRCRAFT EQUIPMENT DEPT 


Telephone: FAIlsworth 2071 


or WESTWICK * BRACKNELL * BERKSHIRE 
Telephone: Bracknell 1211 








Flight, 27 January 1961 
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FERRANTI 


FIRST INTO THE FUTURE 
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AIRGRAFT ANTI-SPIN PARACHUTES <« AIRCRAFT BRAKE PARACHUTES 


R.A.T.O. RECOVERY SYSTEMS + LIFE-SAVING PARACHUTES e UTILITY PARA 
MISSILE RECOVERY SVSTEMS * CARGO PARACHUTES 3 ft.-110 ft. DIAMETER 
HIGH ALTITUDE HELMET a HIGH ALTITUDE FLYING CLOTHING 
AIRCRAFT SAFETY HARNESS COMBINED OVERALL HARNESS 
AUTOMATIC HARNESS RELEASE MECHANISMS BAROMETRIC PARACHUTE RELEASE MECHA r 
HELICOPTER RESCUE HARNESS STRETCHER HARNESS INDUSTRIAL HARNESS 
TROOP DROPPING PARACHUTES ¢ STEERABLE PARACHUTES ¢ STABILISING SYSTEMS 


AIR VENTILATED SUITS 








